
RESOLUTION

CITY COUNCIL
CITY AND COUNTY OF HONOLULU

HONOLULU, HAWAII

RELATING TO THE BUDGET PROVISO FOR THE SAND ISLAND WASTEWATER
TREATMENT PLANT SOLIDS HANDLING PROJECT.

WHEREAS, in Ordinance 12-20, the Fiscal Year 2013 Executive Capital Budget
ordinance, the Council of the City and County of Honolulu appropriated $22,500,000 for
the Sand Island Wastewater Treatment Plant Solids Handling Project (“Project”); and

WHEREAS, the Project description included a proviso requiring, among other
things, the submission of a report from the City administration comparing the viability
and cost-effectiveness of a publicly-funded second digester with a privately-financed
thermophilic operation/project; and

WHEREAS, on November 19, 2012, the Director of Budget and Fiscal Services
(BFS) submitted the Feasibility Analysis for the Project (Departmental Communication
780) to the Council which has been attached hereto as Exhibit A; and

WHEREAS, the Council has convened a public hearing on December 5, 2012 in
accordance with the proviso included in the description of the Project; now, therefore,

BE IT RESOLVED by the Council of the City and County of Honolulu that the
Council finds that the budget proviso relating to the Sand Island Wastewater Treatment
Plant Solids Handling Project has been satisfied; and
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CITY COUNCIL
CITY AND COUNTY OF HONOLULU

HONOLULU, HAWAII

RESOLUTION

No. 12-325

BE IT FINALLY RESOLVED that copies of this resolution be transmitted to the

Director of Budget and Fiscal Services and the Director of Environmental Services.

INTRODUCED BY:
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DATE OF INTRODUCTION:

NOV29 2012
Honolulu, Hawaii Cou ncilmem bers
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DEPARTMENT OF BUDGET AND FISCAL SERVICES

CITY AND COUNTY OF HONOLULU
530 SOUTH KING STREET, ROOM 208 • HONOLULU, HAWAII 96813

PHONE: (808) 768-3900 • FAX: (808) 768-3179 • INTERNET: www.honolulu.gov

PETER B. CARLISLE MICHAEL R. HANSEN
MAYOR DJRECTOR

NELSON H. KOYANAGI, JR.
DEPUTY DIRECTOR

~, c_)
November 19, 2012
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~
The Honorable Ernest Y. Martin, Chair

and Members ~— ~—-—~

Honolulu City Council
530 South King Street, Room 202
Honolulu, Hawaii 96813

Dear Chair Martin and Councilmembers:

Subject: Ordinance 12 —20
Bill 15 (2012), CD2, FD2
Project Number 2012054
Sand Island Wastewater Treatment Plant Solids Handling

Attached is the feasibility analysis for the Sand Island Wastewater Treatment
Plant Solids Handling Project Number 2012054. The analysis was prepared to comply
with the budget proviso for the respective CIP project.

Should you have any questions, please contact me at 768-3901.

Sincerely,

Michael R. Hansen, Director

Budget and Fiscal Services

Attachments

APPROVED:

~or7(L~ ~AI~
Douglas S. Chin
Managing Director

DEPT. COM. 780

EXHIBIT A
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FEASIBILITY ANALYSIS

Sand Island Wastewater Treatment Plant

Project Number: 2012054

Executive Summary

The feasibility analysis concludes that the publicly-funded second digester is more
viable and cost-effective compared to a privately-financed thermophilic
operation/project. The conclusion is mainly due to the following advantages of a
mesophilic anaerobic digester:

• System is more widely used and stable;
• Provides the added capacity and redundancy required;
• System could be brought online faster while limiting identified risks and related

costs as the procurement of services falls under an existing contract;
• More cost effective with lower municipal interest rates and operating,

maintenance and energy costs; and
• The land footprint for the expansion is already available at the existing facility.

The mesophilic anaerobic second digester would also avoid many negative issues
inherent with the thermophilic system that include: a) historically unacceptable odor
levels; b) land availability for the facility; c) potential agricultural land requirement for
disposition of biosolids; d) lack of required redundancy; e) higher energy requirement
resulting in less biogas for energy production at the plant; and f) penalties for breach of
the existing operating contract.

Background

In 2002, the City & County of Honolulu, Department of Environmental Services (ENV)
initiated a project to beneficially reuse biosolids from the Sand Island Wastewater
Treatment Plant (SIWWTP). The purpose of the project was to replace an aging solids
handling process at SIWWTP, divert waste from the landfill, and comply with the 309
Consent Decree, Civ. No. 94-00765 DAE, May 15, 1995, which required beneficial
reuse of sewage sludge.

The project came on line in 2007, and met the intended purposes. It consisted of
installing a new single stage anaerobic mesophilic digestion process, utilizing an egg-
shaped anaerobic digester (ESD) and a biosolids storage tank, dewatering facility
(centrifuges) and a high temperature drying unit to ôreate a Class A biosolid as defined
by Environmental Protection Agency (EPA) 40 CFR 503 in the final form of pellets. The
project was awarded via the competitive State procurement ‘request for proposals’
(RFP) process to a contractor that demonstrated expertise at a national level to
construct and operate the new solids treatment facility. The contractor, Synagro-WWT,
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Inc. (Syriagro), operates and maintains the solids handling system and is responsible
for the distribution of the pellets for beneficial reuse for the duration of the contract
(November 30, 2022).

In 2008, the city initiated a change in the wastewater treatment process known as
Chemical Enhanced Primary Treatment (CEPT), which resulted in a dramatic increase
in the volume of suspended solids being removed from the wastewater. The surplus
solids tank capacity that was designed into the original ESD was therefore rapidly
consumed with the processing of the additional solids. Consequently, it was brought to
the city’s attention in March 2010 that there was a need to expand the solids treatment
facility to address future capacity issues at SIWWTP.

The existing service contract, see, § 3.6(a), allows the second ESD (plan, design, and
construction) to be done by Synagro, as validated by the State Procurement Office
(SPO), see, Attachment 1-A, State of Hawai’i Procurement Office review of Synagro
contract, dated Sept. 14, 2012. In Fiscal Year (FY) 2012-2013, the City Council
approved $21,500,000 of construction funding in Ordinance 12—20, Bill 15(2012), CD2,
FD2, with the following proviso:

~Plan,design, construct and inspect wastewater treatmentplant solids handling
improvements. No funds may be expended for construction until 1) the
department has provided the Council with a detailed and impartial
feasibility analysis that compares the viability and cost-effectiveness of
constructing a publicly-funded second digester over a privately-financed
thermophilic operation/project; and 2) the Council’s convening ofa public
hearing to be informed ofthe issued Request for Proposal and to accept or reject
the feasibility analysis. Should this analysis be rejected by the Council, no funds
may be expended for this activity.”

The purpose ofthis analysis is to comply with the first provision ofthe proviso.
Henceforth, the publicly-funded second digester will be referred to as “Option 1” and the
privately-financed thermophilic operation/project will be referred to as “Option 2.”

There are several caveats that should be noted: (1) Co-generation is not included in this
analysis because the City is in the process of including co-generation at all current and
future wastewater treatment plants. Thus, the City would directly realize the savings in
energy costs, regardless of the process used. (2) Currently, there are no viable
proposals under evaluation for a two-stage thermophilic system so cost will have to be
estimated, based on national data. And, (3) Based on a request for information from all
members of the National Association of Clean Water Agencies (NACWA) no privately
owned and operated facilities of a similar capacity exist that resemble the description in
the proviso.
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COST EFFECTIVENESS

In performing the feasibility analysis of ‘cost effectiveness,’ the factors considered
included financing cost, profit margin, cost of construction, energy costs, cost of sludge
disposal, odor control cost, and operating costs.

Financing Cost:

Option 1:

The City recently issued wastewater revenue bonds and obtained a 3.7% interest rate.

Option 2:
Communications through the NACWA have indicated that privately financed projects of
this nature have averaged about a 6% to 7% interest rate.

Cost of proj~ç~:

Option 1:
Ordinance 12-20, the FY 2012-2013 Executive Capital Budget and Program, includes
an appropriation of $21.5 million for the second digester at SIWWTP. The project
includes a new ESD, biosolids holding tank, and required piping and appurtenances.

Option 2:
A two-stage thermophilic system will require four new tanks to account for system
redundancy, centrifuge for dewatering, odor control, supernatant treatment unit, and a
building to house the dewatering operations. The existing ESD could be a standby unit
or incorporated into the new system. However, the existing ESDI dewatering and drying
unit are city owned property. For privatization, the complete system should be private to
avoid operations and personnel conflicts.

Western Lake Superior Sanitary District in Duluth, Minnesota constructed (using public
funds) a new two-stage temperature phased anaerobic digestion system at a cost of
$32.6 million. The facility is a secondary treatment facility that produces 8,000 dry tons
per year of Class B biosolid that is distributed to local farmers at no cost. (It is
considered a Class B biosolid since EPA has not approved it as Class A.) The facility
treats 43 million gallons per day. SIWWTP treats 70 million gallons per day. A rough
estimate to construct a similar facility at SIWWTP to handle the current total loading of
12,000 dry tons per year, based on the Duluth cost per dry ton would translate to $48.9
million dollars. This cost estimate would only provide capacity to meet the current
loading, not the future loading.

Another city that recently moved from composting to heat treatment/pelletization is
Philadelphia, Pa. (January, 2012). The design-build-own-operate (DBOO), $70 million
single stage heat treatment project in Philadelphia was privately financed at 7%. The
operation cost is $26.35 million dollars per year for solids treatment and distribution for
reuse. The facility treats 20 dry tons per day (SIWWTP facility currently treats 10 tons
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per day). A rough estimate ofthe cost, based on Philadelphia’s experience, for a
single-stage facility for Honolulu would be $35 million. Note that this only includes a
thermal drying facility, which evaporates water and forms fertilizer pellets. There would
be additional costs to build a digester, which the City needs for additional capacity and
redundant waste stabilization capacity.

Cost of Sludge Disposal:

Option 1:

Cost of biosolid distribution is included in the contract.

Option 2:
As noted in the Beneficial Reuse section below, Class A biosolids may be subject to
EPA requirements that the biosolids be applied to land and monitored. If the biosolids
produced by Option 2 require land application, there will be additional costs for land and
for the cost of application.

Based on information from Los Angeles County Sanitation District (LACSD) (information
by phone), 1,200 to 1,500 acres of agricultural zoned land may be needed for land
application for Honolulu’s requirements, and additional land is needed for a buffer zone
for access and odors. In LACSD, the biosolids are transported 100 miles to an
agricultural area away from residents because of the strong odors upon application. It
is unlikely that there is a sufficient-sized parcel ofagricultural land on Oahu that also is
remote from residents.

Besides the additional land cost if such a parcel was available, additional considerations
include the cost of trucking the biosolid and its application as well as the EPA 832-F-00-
064 requirement factors for site suitability, such as soil characteristics, slope, depth to
groundwater, and proximity to surface water. Furthermore, the project would also have
to comply with State of Hawaii Department of Health regulations.

In addition to the cost ofthe land, the cost of land application can vary from $60 to $290
per dry ton, depending on preparation and land application methods. See Attachment
1-B, Environmental Protection Agency, Biosolids Technology Fact Sheet, “Land
Application of Biosolids”. At 12,000 dry tons per year current capacity, the land
application cost could range from $720,000 to $3,480,000 per year.

In a telephone conversation with Duluth Minnesota Public Relations Officer, Western
Lake Superior Sanitary District, it was learned that Duluth upgraded its WWTP Solids
Handing Unit in 2001 to a temperature phased anaerobic digestion multi-staged system
utilizing thermophilic in the first stage followed by mesophilic in the second stage.
Odors have been an issue during dewatering and land application.

The final product does demonstrate a pathogen reduction consistent with Class A
requirements, but the product has not been approved by EPA as a Class A biosolid.
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Duluth employs a method of disposal in hay fields following the requirements for Class
B land application. This results in a greater land requirement than Los Angeles.

For the 10 wet tons per day of production, the Duluth land requirement is 2,000 acres
whereas Los Angeles produces 500 wet tons per day with a land requirement of 5,000
acres. Similar to Los Angeles, Duluth rotates the disposal to different parcels. The area
of land application is remote so it won’t affect any population centers with odors.

As Duluth does not own and operate a landfill, municipal solid waste is trucked to

Wisconsin for disposal.

Operating Costs:

Option 1:
EPA literature suggests that Operating and Maintenance (O&M) cost for a publicly run
facility can be approximately $52 per dry ton.

Option 2:
O&M costs are difficult to estimate since the private owner would be including the loan
debt service, overhead costs, profit (15% to 20%), payments to investors, bond
guarantee costs, insurance costs, hauling costs, disposal costs for residue or rejected
batches and labor costs. Given the additional oversight required to maintain a
thermophilic system, operations will in addition require more labor and resulting labor
costs.

VIABILITY

In performing the feasibility analysis of ‘viability,’ the factors considered included
mesophilic vs. thermophilic systems, beneficial reuse, availability of funds, procurement
of services, timing, and performance.

Mesophilic versusThermophilic Digester Systems:

The viability1 ofthe two alternatives is significantly impacted by the characteristics ofthe
anaerobic digester system used. See Attachment 1-C, Wales Centre of Excellence for
Anaerobic Digestion, “Mesophilic & Thermophilic Systems”. Both mesophilic and
thermophilic systems are viable methods ofwastewater solids treatment. However, the
thermophilic process requires more energy, produces a more odorous product, and
requires additional treatment ofthe wastewater produced in processing.

Option 1:

1 Viable is defined in the Oxford U.S. English Online Dictionary as “capable of working successfully;

feasible.”
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Mesophilic bacteria has an optimal temperature for growth at 95°F. Mesophilic systems
are stable due to the fact that a wider diversity of bacteria grows at mesophilic
temperatures and are generally more robust and adaptable to changing environmental
conditions. This is the most common process for solids treatment used across the
United States for large wastewater treatment plants (Metcalf and Eddy, “Wastewater
Engineering”, Fourth Edition). According to EPA Region 9, about 85% of California’s
biosolids (on a tonnage basis) is mesophilically digested and another 9% is
thermophilically digested.

Single stage mesophilic digesters offer a greater simplicity for operators and a single
tank reduces the capital cost for digester systems. Given that the flows for SIWWTP
average about 80° F, energy consumption to maintain the optimum temperature is low.

Option 2:
Thermophilic bacteria thrive at 131°F and may provide better pathogen kill due to the
higher temperature. It also offers faster reaction rates and shorter retention times. The
thermophilic bacteria population is limited and careful monitoring ofthe temperature
distribution within the digester is required. Thermophilic systems require more energy in
order to maintain the higher temperature and mixing operation.

Odor issues have been noted to be significant during the single stage thermophilic
process and therefore the facility site’s proximity to residents must be considered (see,
Attachment I-D). Higher ammonia recycle loads from the dewatering process are
associated with the process, which sometimes cause problems in meeting ammonia
discharge requirements for the treatment plant (“Advanced Anaerobic Digestion
Performance Comparisons”). The supernatant2 is higher in dissolved solids (Metcalf
and Eddy, “Wastewater Engineering”, Fourth Edition) and the return flows may require
special treatment prior to discharge in order to maintain National Pollutant Discharge
Elimination System (NPDES) compliance. Because SIWWTP is a primary facility, it is
not capable of treating the side stream flows from this process.

Beneficial Reuse:

The limited land availability for Honolulu directs the city to pursue a sustainable
environment. A key component of sustainability is to maximize recycling or reuse of
waste. The general practice in other jurisdictions for sludge disposal is land application
and/or landfill (EPA Region 9 information). The City’s philosophy is to minimize the use
of a landfill and pursue beneficial reuse of its waste, in order to extend the life of the
current landfill. According to EPA rules (40 CFR 503), only “exceptional quality3”
biosolids can be distributed for reuse as fertilizer without land restriction (p. 20-21, “EPA
Regulations and Technology: Control of Pathogens and Vector Attraction in Sewage

2 Supernatant is defined in the Oxford U.S. English Online Dictionary as “the liquid lying above a solid

residue after crystallization, precipitation, centrifugation, or other process.”
~“Exceptional quality” biosolids meet the following requirements: 1) Part 503 pollution control limits; 2)
Class A pathogen reduction and 3) one of the first eight vector attraction reduction options listed in part
503.33(b)(1) through (b)(8).
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Sludge”). Any future process is expected to comply with the City’s goal of beneficial
reuse of biosolids, which requires production of exceptional quality biosolids, or at a
minimum, Class A biosolids. The city has a contract to process the Honouliuli and
Kailua biosolids to meet Class A criteria. Eventually, all biosolids will be processed
versus using the landfill as a primary disposal location.

Option 1:
SIWWTP is processing wastewater and distributing the exceptional quality pelletized
biosolids for agricultural use. To meet the requirements of EPA 40 CFR 503 for a Class
A biosolid, six alternatives are presented from which an agency can choose. SIWWTP
facility is currently permitted under Alternative 1, thermally treated sewage sludge.

Option 2:
A single-stage thermophilic anaerobic digestion process can produce Class A biosolids,
however, there are significant odor issues that would present a problem for SIWWTP
because it is located near densely populated areas. The County Sanitation Districts of
Los Angeles County conducted research on single stage thermophilic digestion to
achieve Class A biosolids at its Carson Joint Water Pollution Control Plant (JWPCP).
Its conclusion was “The energy requirement and odor generation make this process an
unlikely choice for the Districts to pursue as a means of obtaining Class A material.
Odor work performed during the dewatering tests show the thermophilic samples were
on average 30% higher in odor strength than mesophilic samples.” (See Attachment I-
D). The County Sanitation Districts also concluded, “an odorous product will have
difficulty finding public acceptance and hence a market even if it is Class A material.”

For a single stage thermophilic process, supporting infrastructure such as odor control,
dewatering, and heat treatment will be required processes. EPA has concerns
regarding complete mixing (Ref Section 4.4, Alternative 1: Thermally treated Sewage
Sludge, “EPA Environmental Regulations and Technology, “Control of Pathogens and
Vector Attraction in Sewage Sludge”), in that “...it is mandatory for all sewage sludge
particles to meet the time-temperature regime,” and that “for processes such as
thermophilic digestion, it is important that the digester.. .not allow for short circuiting of
untreated sewage.” An option offered is to “carry out the process in two or more
vessels” which leads to a multiple stage process. For these reasons, only a multiple
stage process will be considered to satisfy the reuse goals of the City and County of
Honolulu.

A two-stage thermophilic anaerobic digestion process may produce Class A biosolids,
however, this is determined by the EPA on a case by case basis. In one case, the Los
Angeles Hyperion WWTP moved to a two stage thermophilic anaerobic process in an
effort to comply with a recent ordinance prohibiting the land application of Class B
biosolids, which was its former method of biosolids disposal. Table 3, “Comparison of
Anaerobic Digestion Processes” (see, Attachment 1-B) shows that staged thermophilic
used at Hyperion produces a Class A pathogen level product, but the footnotes indicate
a) it is believed to meet Class A requirements, but formal pathogen equivalency has not
been approved by EPA; and b) one process has been approved as a site-specific
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process by EPA, but the technology has not been approved for national equivalency for
Class A~Therefore, while a two-stage thermophilic anaerobic process may produce
Class A biosolids, it will require a site-specific approval by the EPA.

Another consideration is the disposal of the treated biosolids. As stated earlier, LACSD
produces a Class A biosolid but is still required to spread the biosolids on a dedicated
parcel of land and carefully monitor the biosolids under the Land Application criteria to
meet EPA requirements (see, Attachment I-B). If Honolulu is restricted to land
application of a thermophilic product, the cost of land and land application must also be
included. According to LACSD, there is significant odor during and slightly after land
application, therefore land application near population areas is strongly discouraged.
(Phone conversation with L.A. Sanitation District staff).

Availability of Funds:

Option 1:
Ordinance 12-20, the FY2012-13 Executive Capital Budget and Program, includes a
$21.5 million appropriation for the SIWWTP Solids Handling Construction Project.

Funding will be through the issuance of revenue bonds by the City and County of
Honolulu. The project needs to be on line by the end of 2015. The last issuance of
bonds was at a 3.7% interest rate. Part of this project will most likely be paid from that
issuance.

Qptlon 2:
A privately financed, owned and operated facility would need to raise funds without the
use of City revenue bonds, bond guarantee or cosignatory. Communications through
the National Association of Clean WaterAgencies (NACWA) have indicated that the
privately financed projects ofthis nature have averaged about a 6% to 7% interest rate.

Procurement of Services:

Option 1:
The City has an existing contract with Synagro. to operate and maintain the existing
solids handling system. The contract, as verified by the State of Hawaii Procurement
Office (see, Attachment 1-A), also allows Synagro to plan, design, construct, and
subsequently operate, a second ESD. Synagro is already under contract to plan and
design a second digester; ENV is currently drafting a contract amendment to include, in
part, the construction aspect of the second ESD. The amendment is currently being
negotiated with Synagro.

Option 2:
Option 2 would require initiation of the procurement process (competitive RFP),
solicitation, selection, and contracting. The estimated amount oftime required to
complete the competitive RFP process for this type of project is six to twelve months.
Once the proposed contract has been finalized, the consultant will have to initiate
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planning (specifically environmental and land easement documents), design,
construction and possible land acquisition to cover the need and resulting cost of
biosolid disposal via land application, if required. The time it would take to complete
this process is unknown, however, an example is Hawaii Earth Recycling (HER). It has
taken HER over two years to acquire its permits for the composting facility planned for
the Wahiawa area and they still have yet to break ground.

Timing:

The need for the second ESD is based on EPA’s findings of the insufficient capacity of
the existing ESD to address present and future quantities of sludge entering SIWWTP
and the lack of redundant waste stabilization capacity. See, Attachment 1-E, page 6
(EPA ‘April18, 2012 Clean Water Act Inspection,’ dated June 11,2012,). In addition,
Attachment 1-E, page 8 notes that any digester failure or scheduled maintenance of the
digester lasting longer than the 12-day retention time in the sludge holding tanks would
impair the ability to operate the SIWWTP.

It is recommended that digesters be taken off line every 7 to 10 years for routine
maintenance (Metcalf and Eddy, “Wastewater Engineering”, Fourth Edition, and
confirmed by Synagro). The current unit went into operation in 2007 and is now in its
sixth year of operation, therefore routine maintenance should be completed by 2015.
Such maintenance and inspection requires the ESD to be taken completely out of
service, which cannot be done without an operating back-up system. Failure in
operating the solids handling facility will result in enforcement action by the regulators
(Department of Health and/or EPA) and increased costs. Unanticipated digester failure
is a possibility, and any delay in construction of a new system increases that risk.
Therefore, a future project needs to meet the 2015 completion date to be considered
viable. Furthermore, the anticipated development of several large construction projects,
including Hilton Hawaiian Village, Kyo-Ya and Kaka’ako will require increased capacity
by 2016.

Option 1:
An existing digester with the capacity to treat 12,000 dry tons annually is currently in
operation. Option I does not replace this unit but will be constructed alongside the ESD
to expand the capacity to accommodate the loading for the next 25 years. The second
digester would provide the needed additional capacity as well as redundancy required
by the EPA. The scheduled completion date of late 2015 will allow the existing unit to be
maintained within its recommended time frame.

Option 2:
It is unknown whether Option 2 could meet the need for increased capacity and
redundant waste stabilization capacity by 2015. As noted in the “Procurement of
Services” section, the estimated amount oftime required to complete the competitive
RFP process for this type of project is six to twelve months. Once the proposed
contract has been finalized, the consultant will have to initiate planning (specifically
environmental and land easement documents), design, construction and possible land
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acquisition to cover the need and resulting cost of biosolid disposal via land application,

if required.

Performance:

Option 1:
The ESD at the SIWWTP has been operating for over five years. During this time, the
ESD has complied with the City’s policy of beneficial reuse of biosolids by producing
exceptional quality biosolids that are distributed for reuse. Option I would use the same
technology and the same contractor, therefore the same level of performance is
expected.

Option 2:
There are risks in using a privately financed and operated system. Although regulatory
liabilities would be the responsibility ofthe owner, the City would still be at regulatory
risk since the permit is issued to the City. Any regulatory action would be levied against
the City, not the private owner. The City would have to recover any financial impacts
from the operator, but consequential damages may have a greater impact. For these
reasons, the City should either own the system, or make sure the City’s interests are
thoroughly covered when selecting and contracting with a private entity.

There is little information available for a privately funded DBOO facility within a publicly
owned treatment plant. There are significant funding and operational requirements for a
private entity (examples from Philadelphia project), including the following:

• Financial guarantee on performance as well as proof oftangible net worth during
the life ofthe contract;

• Ability to obtain funds without the benefit of a publicly supported bond, bond
guarantee or cosignatory;

• Performance bond to cover the design and construction, environmental and
liability insurance, a letter of credit, and a tangible net worth equal to the cost of
the completed asset;

• Responsibility for operational and maintenance costs;
• Demonstrated history ofthermophilic treatment experience; and
• Insurance to demonstrate responsibility for regulatory liabilities associated with

the operation ofthe privately owned and operated facility.

The risk to the City comes not only from finding a private entity to assume these
responsibilities within the time frame, but also the risk of failure should the private entity
falter in any of its responsibilities.

In addition, conversion to a new system and operators presents risks. The wastewater
treatment process requires several prescribed steps that need to be precisely
performed in coordination between the city operators and a private contracted operator.
Option 2 would involve both a new process and new operators, and weaknesses in
either the process or the operators could cause performance problems.
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CONCLUSION

Based on the above analysis, Option 1, the publicly funded second mesophilic
anaerobic digester, is more viable and cost-effective compared to Option 2, a privately-
financed and privately owned thermophilic operation/project, for the following primary
reasons:

• The existing process (mesophilic anaerobic digestion) utilized at the SIWWTP is
a more widely used and stable system when compared to single stage
thermophilic anaerobic digestion. The city utilizes mesophilic anaerobic digestion
across the island. Given that the influent wastewater is already at 80°F, very little
energy is required to maintain the process temperature. City operators are
familiarwith the process and it coincides with the existing biosolids reuse
program. The heat treatment process at the SIWWTP provides a Class A
biosolid that can be widely distributed for reuse, whereas a single stage
thermophilic process has yet to be approved as a Class A biosolid by the EPA.

• Single stage thermophilic process has a history of unacceptable odor. Biosolids
would still require heat treatment to be classified as Class A for reuse purposes.

• Option I can be brought online faster than Option 2. Funds have been
appropriated for Option I and the procurement of services fall under an existing
contract. No procurement process has been initiated for Option 2.

• Capacity and redundancy issues are the basis for the appropriation supporting
Option I. Option 2 would be considered a ne~project as it would be a complete
replacement of the existing facility requiring a twenty-five-year capacity and
redundancy.

• Option I has the advantage of being successfully completed sooner than Option

2 while limiting the identified risks and related costs.

• Option I is the more cost-effective option due to:

o The lower municipal interest rates available to the City as compared to the

private sector.

o Option 1, the addition of a second ESD, has been planned for and the
necessary connections and footprint of land at SIWWTP already exist.
The availability of land at SIWWTP has been identified as an issue for
Option 2.

o Odor and return flow treatment has not been required at SIWWTP. Odor
control units are in place for the current operation and are adequate for
Option I, a second ESD with mesophilic process.
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o Both projects will utilize an ESD, therefore Option 2 has no advantage
over Option I.

o Energy requirements for Option 2 will be greater, resulting in less biogas
for energy production at the plant.

o Operations and maintenance costs will increase for Option 2 to cover debt
service, profit, investor returns, and other financial obligations that the city
will require of the owner.

o Option 1 will not require the purchase of agricultural land for disposal of
odorous biosolids.

O Option I is in concurrence with the existing Synagro contract, whereas
Option 2 would breach the contract and incur significant penalties imposed
by §6 of the contract.
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NEIL ABERCROMBIE AARON S.FUJIOKA
GO\JERNOR ~WMIM~TRATOR

STATE OF HAWAII
STATE PROCUREMENT OFFICE

P.O. Box 119
Honolulu, HawaH 98810-0119

Tel: (808) 587-4700 Fax: (808) 587-4703
http://hawaiigov/spo

SPO 13.026
September14, 2012

TheHonorableRomyM. Cachola
Councilinember
HonoluluCity Council
Honolulu Hawaii 96813-3065

Subject: Financing,Design, Engineering, Construction, Testing andOperation/Maintenance
of an In-vessel Bioconversion Facility, City andCountyof Honolulu and
Synagro-WWT, Inc.

DearCouncilmember Cachola:

In responseto your letter datedMay 14, 2012 regarding subject contract,the State Procurement

Office (SPO)hascompleteditsreview.

TheSPOrequested~fromtheCity & County ofHonolulu’sDepartmentofBudget& Fiscal
Services(City), copiesofthesolicitation,includingaddenda’s,SYNAGRO-WWTInc’s
proposal;andotherdocumentswhichsubstantiatestheCity’s decisionto notcompetethe
buildingofaseconddigester.

Basedonthedocumentsprovidedby theCity (approximately2,000pages)for IFB No. F-96960,
thefollowing findingsanddeterminationsaremade.

FINDINGS:

IFB: F-96960FORIN-VESSELBIOCONVERSIONFACILITY PROJECTissuedon

October29, 1999,containedthefollowing APPENDICES:

• AppendixA: PricingProposal
• AppendixB: ConstructionContract
• Appendix C: OperationandMaintenance
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APPENDIXB:

Article I of theConstructionContract,Definitions,page1-2, “Facility” meanstheSludge,Green
WasteandFood WasteIn-VesselBioconversionFacility, togetherwith relatedandappurtenant
structuresandequipment,whichis usedtoprocessthesematerialsinto RecoveredMaterials.
Therefore, by definition,anyequipmentincludingan additionaldigesteris consideredaspartof
theFacility. -

Article V ofthe ConstructionContract,Section5.1 DESIGN OFFACILITY, pageV-I. ‘~...The
designshall take into considerationtherequirementthatthe Facility maybeoperatedbeyond
the initial termofthefifteen(15) yearoperatingperioa subjectto appropriatemaintenance
and/orreplacementofparts...(b.) performall otherarchitecturalandengineeringdesignwork
requiredfortheFacility in itsentirety...” ThislanguageindicatesthedesignoftheFacility must
anticipate the likelihood of futureexpansionthat must be factored into the initial design, for the
life ofthefacility or beyondtheinitial 15 yearoperatingperiod.

Section5.5 DESIGNAND CAPACITY,pageV-4. “In designingthe Facility, the Contractor
shallensurethattheFacility shallmeetthe GuaranteedCapacityrequirement. In addition, the
ContractorshalldesigntheFacility so thatadequatespaceisavailableto insure thatthe
Facility will becapableofbeingexpandedin thefuturetoa capacityup to 30,000dry TrY
sludge.”

Article V1, Section6.1 CONSTRUCTIONOF FACILITY ,PageVI-l, “...TheContractor
shallfurnishand/orprocureall services,labor, equipment,materialsandappurtenances
necessaryto constructtheFacility in its entirety,all in accordancewith thiscontract...
Organization,planning,management,direction,supervision,andresponsibilityforall
constructionoperationsnecessaryto completetheFacility in itsentirety,andthefurnishing,as
necessaryfor theperformanceofconstructionwor/~ofall constructionfacilities...”
The work“entirety” usedin thissectionandusedin Section5.1 above,indicatetheconstruction
of theFacility extendsbeyondtheinitial termofthefifteen (15) yearoperatingperiod. Such
that, anynewconstructionwithin theFacility wouldbeconsideredapplicableto thissection,in
whichtheContractorshallberesponsiblefor.
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APPENDIX C:

Section3.6CHANGESTO FACILITY. Pageno. UI-S. “In the eventthatthereis a changeto
thefacility, thepartiesshallassumethefollowingresponsibilities:a, TheContractorshallhave
soleresponsibilitiesfor thedesignandconstructionofanychangesto the Facility whichinvolve
or affectprocessequipmentor theguaranteesor obligationsofthe Contractorandwhich the
CityandContractormutuallydeemnecessaryor desirableforanyreasonduring thetermofthe
Contract...” Thissectionaddressedthedesignandconstruction of anyfutureexpansionofthe
In-VesselBioconversionFacility wouldbeconductedby theselectedContractor.

Othersectionsin the solicitationthatsupportexpansionofthefacility are SectionI ofthe
InvitationForBids (IFB), page1-5, states,“.., specifiedas “ExcessToiinage”maybemade
availableduringthe 15-yearoperatingcontract. Basedon the above,theJFB disclosedfuture
expansionswouldbeincludedaspartof thescopeof work.

It is alsoindicatedin theWrittenQuestionsandResponsesto IFB Issued: December21,1999.
Question24: Cantheplantbe modifiedtoproducea morevaluableproductafterinitial
completion?

AgencyResponse:Yes,Providedthat modificationsare completedin conformancewith the
Contractsandanyadditionallandrequirementsaretheresponsibilityofthe Contractor.

DETERMINATION:

Basedonthe SPOreviewofdocumentsprovided,IFB No. F-96960FORIN-VESSEL
BIOCONVERSIONFACILITY PROJECTwas conductedasamulti-stepcompetitivesealed
biddingpursuantto HRS section103D-302andliAR Section3-122-22in effect in 1999.
Sections5.1, 5.5, 6.1 and3.6 ofthefl~Bincludeslanguagethatdescribesthe scopeof work as
encompassingtheentiredesign,construction,andoperation/maintenanceoftheIn-Vessel
BioconversionFacilityincludinganyfuture designandconstructionchangesinwhichthe
awardedcontractoris responsible.The scopeofwork ensuresthattheselectedofferorwho
desiguedconstructed,operatedandmaintainedthefacility wouldbein thebestpositionto
insurecompatibilitywithin thesinglesystemandableto offer anexpedientandcosteffective
solutionfor anyconstructionandoperation/maintenanceissuesthatmayarise.

The documentsprovidedto theSPOshowsmodificationsto theFacility after theinitial
completionofthefacilityis allowedprovidedit is donewithin thetermsofthecontractandis
theresponsibilityof theselectedContractor.(APPENDIX B, Article V, Section5.5) Therefore,
from thestartofthe solicitation,it wasmadeknownto all offerorsthattheContractorselected
wouldberesponsibleforfuturemodificationsoftheFacility.



TheHonorableRomyM. Cachola SPO13-026

September14,2012
Page4

Thefollowing will addressquestionscontainedin yourMay 14,2012 letter:

1. WastheCity AdministrationpermittedundertheProcurementCodeto amendthe
OperatingContracttoprovidefor Synagroto do thePlanning,EngineeringandPermitting
workfor theseconddigesterandrelatedfacilitiesattheSandIslandWFPTP,without
followingtheProcurementCodeprovisionson theprocurementofprofessionalservices?

As,stated in the fmdings(APPENDIX B) theproject’sscopeofwork encompassestheentire
design,construction,andoperation/maintenanceofthe In-VesselBioconversionFacility
includinganyfuturedesignandconstructionchangesin whichtheawardedcontractoris
responsible.Forthisprocurement,theprocuringagencywasnotrestrictedto onlyutilizethe
professionalservicesourceselectionmethod.Forexample,}IRS sectionlO3D-303andliAR
section3-122Subchapter6, CompetitiveSealedProposals,effective1997,allowsfordesign
buildconstructioncontractsconductedas aRequestfor Proposal(RFP). Anotherappropriate
andallowablesourceselectionmethodfor constructionis HRS section1 03D-302andliAR
section3-122subchapter5, CompetitiveSealedBidding,effective1997in whichthe City and
CountyofHonoluluconductedaMulti-stepsealedbiddingto awardthisproject. Pursuantto
lIAR section3-122-22(a), effective1997,Multi-stepprocessis designedto obtain the benefitsof
competitivesealedbiddingbyawardofa contractto the lowestresponsive,responsiblebidder,
andat thesametimeobtainingthebenefitsofthecompetitivesealedproposalsprocedure
throughthe solicitationofun-pricedtechnicaloffersandthe conductofdiscussionsto evaluate
anddeterminetheacceptabilityoftechnicaloffers.

2. Wouldit violatetheProcurementCodejf the CityAdministrationwere to allOwSynagroto
constructa seconddigesterandrelatedfacilitiesatthe SandIsland WWTPwithoutgoing
throughthenormalprocurementprocess,consistentwith the

10
th WHEREASClauseof

AmendmentNo. 2 andMayor’sMessageNo. 10(2012)?

Thesecondquestionaskedis similarto thefirst question;therefore,thesameresponseis given.

In responseto theMayor’sJanuary26, 2012written responseIll 0. “A secondSynagrodigester
would nothaveto go throughthe procurementprocessand,astheknownandexistingsystem,
approvalandpermittingwouldbefaster,makingit arguablythemostexpedientlyemergency
solutionif thesingledigesterfails”, the SPOoffersno commenton theinformationcontainedin
theMayor’sMessageNo. 10 (2012),aswe arenotprivy to the contextorcircumstancesfor his
comments.
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TheSF0doesnot view amendingthecontractallowing Synagroto designandconstructthe
seconddigesteras ameansto expeditetheprocurementprocess.Thesolicitationencompassed
thethoughtprocessofhavingthesamevendordesignandconstructbothdigesterssuchthatthe
samecompanywouldbe in thebestpositionto insureaseamlessintegrationandcompatibility
within thesamesinglesystem,mosteffectivein managingrisks,andhavingcosteffective
solutionsfor constructionandoperationissues,aswell as expeditingthecompletionof the
seconddigester.

3. Is it properforapartypreparinga scopeofworkfor a City constructionprojectto be
eligible to bid on or submitaproposalfor thesameconstructionproject?

Pursuantto J{RS chapter1 03D-405andHAR section3-122-13(e)state,A contractorpaidfor
servicesto developorpreparespecWcationsor workstatementsshallbeprecludedfrom
submittingan offeror receivinga contractfor thatparticular solicitation. No documentswere
providedto theSPOto indicatethatathirdpartyhadpreparedthe scopeof servicesin the
solicitation.

If your staffhasanyquestionstheymaycontactRuthYamaguchiat586-0554or youmaycall
meat 587-4700.

Sincerely,

Aaron S.Fujioka
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Washington, D.C.
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September2000

Technology Fact Sheet
Land Application of Biosolids

DESCRIPTION

Biosolids areprimarily organicmaterialsproduced
during wastewatertreatmentwhich may beput to
beneficial use. An example of such use is the
addition of biosolidsto soil to supplynutrientsand
replenishsoil organicmatter. This is knownas land
application. Biosolidscan be usedon agricultural
land, forests,rangelands,or on disturbedland in
needof reclamation.

Recyclingbiosolidsthroughlandapplicationserves
severalpurposes.It improvessoil properties,such
astextureandwaterholding capacity,whichmake
conditions more favorable for root growth and
increasesthe drought tolerance of vegetation.
Biosolids application also supplies nutrients
essentialfor plant growth, includingnitrogenand
phosphorous,as well as some essential micro
nutrients such as nickel, zinc, and copper.
Biosolids can also serve as an alternative or
substitutefor expensivechemicalfertilizers. The
nutrients in the biosolidsoffer severaladvantages
overthosein inorganicfertilizers becausetheyare
organicandare releasedslowly to growingplants.
These organic forms of nutrients are lesswater
soluble and, therefore, less likely to leach into
groundwateror run off into surfacewaters.

Thereareseveralmethodsto apply biosolids. The
selectionofthemethoddependson thetypeofland
and the consistency of the biosolids. Liquid
biosolidsareessentially94 to 97 percentwaterwith
relatively low amountsof solids(3 to 6 percent).
Thesecan beinjectedinto the soil or appliedto the
landsurface. Specializedvehiclesareusedto inject
biosolidsinto the soil, asshownin Figure 1. These
tankershavehosesleadingfrom the storagetankto
injection nozzles which release the biosolids.

FIGURE 1 BIOSOLIDS INJECTION
EQUIPMENT

Modified tanker trucks are used for surface
application(Figure2). Biosdlidsappliedto theland
surfaceareusuallyincorporatedinto the soil with
conventionalfarm equipment.

It is often economicalto reducethe volume of
biosolidsprior to transportationor storage. The
amount of water in biosolids can be reduced
through mechanical processessuch as draining,
pressing,or centrifuging, resulting in a material
composedof up to 30 percentdry solids. This
material will be the consistencyof damp soil.
Dewateredbiosolidsdo not requireanyspecialized
equipmentand can be applied with conventional
agricultural equipment,such as manurespreaders
pulledby tractors.

Source: U.S. EPA, 1984.



Figure 3 shows the spraying of biosolids, an
applicationmethodprimarily used in forested or
reclamationsites. Liquid biosolids are sprayed
from atanktowedby atruckor othervehicle.

arenot subjectto theserestrictions.

In addition to stabilization,the Part503 Rulesets
maximumconcentrationsof metalswhichcannotbe
exceededin biosolids that will be land applied.
ThesearetermedCeilingConcentrations.Part503
also establishesCumulative Pollutant Loading
Ratesfor eightmetalswhich maynot beexceeded
at land application sites. A third set of metals
criteria is also included in Part 503, known as
PollutantConcentrations.If theseconcentrations
arenotexceededin the biosolidsto be landapplied,
the Cumulative PollutantLoading Ratesdo not
needto be tracked. Table 1 showsthe threesetsof
federal limits applicable to biosolids to be land
applied.

The EnvironmentalProtectionAgency’s 40 CFR
Part 503, Standardsfor the Use andDisposal of
SewageSludge(the Part503 Rule), requiresthat
wastewatersolidsbeprocessedbeforetheyareland
applied. This processing is referred to as
“stabilization” and helps minimize odor
generation, destroyspathogens(diseasecausing
organisms),andreducesvectorattractionpotential.
Thereareseveralmethodsto stabilizewastewater
solids, including:

• Adjustmentof pH, or alkalinestabilization.

Digestion.

Composting.

Heatdrying.

The Part503 Rule definestwo typesof biosolids
with respectto pathogenreduction, ClassA and
ClassB, dependingon the degreeof treatmentthe
solidshavereceived. Both typesaresafefor land
application, but additional requirements are
imposedon ClassB materiaJs. Theseare detailed
in the Part 503 Rule and include such things as
restrictingpublic accessto the application site,
limiting livestock grazing, and controlling crop
harvestingschedules.ClassA biosolids(biosolids
treatedso that thereareno detectablepathogens)

FIGURE 3 APPLICATION OF LIQUID
BIOSOLIDS TO FOREST LAND

• - I

Source: U.S. EPA, 1986.

FIGURE 2 LIQUID APPLICATION OF
BIOSOLIDS



TABLE I MAXIMUM METAL CONCENTRATIONS

Metal
Ceiling Concentration

(mglkg)
Cumulative Pollutant

Loading Rates (kglhectare)
Pollutant Concentrations

(mg/kg)

Arsenic 75 41 41

Cadmium 85 39 39

Copper 4,300 1,500 1,500

Lead 840 300 300

Mercury 57 17 17

Molybdenum 75 NL NL

Nickel 420 420 420

Selenium 100 100 100

Zinc 7,500 2,800 2,800

NL No limit
Source: U.S. EPA, 1993 and 1994.

The term ExceptionalQuality is often used to
describea biosolidsproductwhich meetsClassA
pathogenreductionrequirements,themoststringent
metalslimits (PollutantConcentrations),andvector
attractionreductionstandardsspecifiedin the Part
503 Rule. Vectors (flies, mosquitoes,rodents,
birds,etc.) Cantransmitdiseasesdirectlyto humans
orplaya specificrole in thelife cycleofapathogen
as a host. Vector attraction reduction refers to
processingwhich makesthebiosolidslessattractive
to vectors thereby reducing the potential for
transmitting diseases. Exceptional Quality
biosolidsproductsareas safeasotheragricultural
andhorticulturalproductsandmaybeusedwithout
site restrictions.

APPLICABILITY

Landapplicationis well-suitedfor managingsolids
from anysizewastewatertreatmentfacility. Asthe
methodof choice for small facilities, it offers cost
advantages,benefitsto the environment,andvalue
to theagriculturalcommunity. However,biosolids
producedby manymajormetropolitanareasacross
the country are also land applied. For example,
biosolids from the Blue Plains Wastewater
TreatmentFacility servingthe District ofColumbia
and surrounding communities in Virginia and
Maryland have beenland applied since the plant
began operation in 1930. The cities of

Philadelphia,Chicago,Denver,New York, Seattle,
andLosAngelesall landapplyat leastpartoftheir
biosolidsproduction.

Land applicationis mosteasily implementedwhere
agricultural land is available near the site of
biosolidsproduction,butadvancesin transportation
have made land applicationviable even where
haulingdistancesaregreaterthan 1,000miles. For
example, Philadelphiahauls dewateredbiosolids
250 miles to reclaim strip-mines in western
Pennsylvaniaand NewYork City shipssomeofits
biosolidsover2,000miles to TexasandColorado.

ADVANTAGES AND DISADVANTAGES

Land applicationoffers severaladvantagesaswell
as some disadvantagesthat must be considered
beforeselectingthisoptionfor managingbiosolids.

Advantages

Land application is an excellentway to recycle
wastewatèrsolidsas longasthematerialis quality-
controlled. It returnsvaluablenutrientsto the soil
and enhancesconditions for vegetativegrowth.
Land applicationis a relatively inexpensiveoption
and capital investmentsare generallylower than
other biosolids management technologies.
Contractorscan providethenecessaryhaulingand
land application equipment. In addition, on-site



spatialneedscan be relativelyminor dependingon
the methodof stabilizationselected.

Disadvantages

Although land applicationrequiresrelatively less
capital, theprocesscan belabor intensive. Evenif
contractorsare usedfor application,management
oversightis essentialfor programsuccess. Land
applicationis also limited to certaintimes of the
year, especially in colder climates. Biosolids
should not be applied to frozen or snow covered
grounds, while farm fields are sometimes not
accessibleduringthegrowingseason.Therefore,it
is often necessaryto providea storagecapacityin
conjunctionwith landapplicationprograms. Even
whenthetiming is right (for example,prior to crop
planting in agriculturalapplications),weathercan
interfere with the application. Spring rains can
make it impossibleto get applicationequipment
into farm fields, making it necessaryto store
biosolidsuntil weatherconditionsimprove.

Another disadvantage of land application is
potentialpublic opposition,which is encountered
mostoften whenthe beneficialusesite is closeto
residentialareas. One of the primary reasonsfor
public concernis odor. In worst casesituations,
municipalities or counties may pass ordinances
whichbanor restricttheuseof biosolids.However,
many successful programs have gained public
support through effective communications, an
absolutelyessentialcomponentin the beneficialuse
of biosolids.

Environmental Impacts

Despite many positive impacts to the environment,
land application can have negative impacts on
water, soil, and air if not practiced correctly.

Negative impacts to water result from the
application of biosolids at rates that exceed the
nutrient requirements of the vegetation. Excess
nutrients in the biosolids (ç~rimarily nitrogen
compounds) can leach from the soil and reach
groundwater. Runoff from rainfall may also carry
excess nutrients to surface water. However,
because biosolids are a slow release fertilizer, the
potential for nitrogen compounds to leach from
biosolids amended soil is less than that posed by the

use of chemical fertilizers. In areas fertilized by
either biosolids or chemicals, these potential
impacts are mitigated by proper management
practices, including the application of biosolids at
agronomic rates (the rate nutrients are used by the
vegetation.) Maintenance of buffer zones between
application areas and surface water bodies and soil
conservation practices will minimize impacts to
surface water.

Negative impacts to soil can result from
mismanagement of a biosolids land application.
Federal regulations contain standards related to all
metals of concern and application of biosolids
which meets these standards should not result in the
accumulation of metals to harmful levels. Stringent
record keeping and reporting requirements on both
the federal and state level are imposed to prevent
mismanagement.

Odors from biosolids applications are the primary
negative impact to the air. Most odors associated
with land application are a greater nuisance than
threat to human health or the environment. Odor
controls focus on reducing the odor potential of the
biosolids or incorporating them into the soil.
Stabilization processes such as digestion can
decrease the potential for odor generation.
Biosolids that have been disinfected through the
addition of lime may emit ammonia odors but they
are generally localized and dissipate rapidly.
Biosolids stabilization reduces odors and usually
results in an operation that is less offensive than
manure application.

Overall, a properly managed biosolids land
application program is preferable to the use of
conventional fertilizers for the following reasons:

• Biosolids are a recycled product, use of
which does not deplete non-renewable
resources such as phosphorous.

• The nutrients in biosolids are not as soluble
as those in chemical fertilizers and are
therefore released more slowly.

• Biosolids appliers are required to maintain
~ setbacks from water resources and are often

subject to more stringent soil conservation
and erosion control practices, nutrient



management,and record keeping and
reporting requirementsthan farmerswho
useonly chemicalfertilizers or manures.

• Biosolidsarecloselymonitored.

• The organicmatter in biosolids improves
soil propertiesfor optimum plant growth,
including tilth, friability, fertility and water
holding capacity. They also decreasethe
needfor pesticideuse.

A joint policy statementof the U.S. Departmentof
Agriculture,theU.S. Food& DrugAdministration,
and the U.S. Environmental ProtectionAgency
states,“...the useof high quality biosolidscoupled
with proper management procedures, should
safeguardthe consumerfrom contaminatedcrops
and minimize any potential adverseeffect on the
environment”(U.S. EPA, 1981).

DESIGN CRITERIA

Design criteria for land application programs
address issues related to application rates and
suitable sites. Design criteria for physical facilities
(such as stabilization) that are part of land
application programs are discussed in separate fact
sheets. Biosolids, site, and vegetative characteristics
are the most important design factors to consider.

Biosolids must meet regulatory requirementsfor
stabilization and metals content. In addition,
nutrientcontentand physical characteristics,such
as percent solids, are used to determine the
appropriateapplicationratefor thecropthatwill be
grown and the soil in which the crops will be
grown.

Sitesuitability is determinedbasedon suchfactors
assoil characteristics,slope,depthto groundwater,
and proximity to surfacewater. In addition,many
stateshaveestablishedsiterequirementsto further
protectwaterquality. Someexamplesinclude:

• Sufficient land to provide areasof non-
application(buffers)aroundsurfacewater
bodies,wells, andwetlands.

• Depthfrom the soil surfaceto groundwater
equalto at leastonemeter.

~1
• Soil pH in the range of 5.5 to 7.5 to~

minimize metal leaching and maximizej
crop growing conditions.

Sitesuitability is alsoinfluencedby thecharacterof
thesurroundingarea. While odorsandtrucktraffic
manynot be objectionablein an agriculturalarea,
bothwill adverselyimpactresidentialdevelopments
and community centers close to fields where
biosolidsareapplied.

Thetypeof vegetationto be grown is alsoadesign
consideration.Vegetation,like soil characteristics,
will generally not exclude biosolids application
sincemostvegetationwill benefitfrom thepractice.
However, the type of vegetationwill impact the
choice of applicationequipment,the amountof
biosolids to be applied, and the timing of
applications.Theeffectof vegetationon thechoice
of applicationequipmentis discussedabove in the
descriptionof this technology. The amountof
biosolidsthatmaybeappliedto a site is a function
of the amount of nutrients required by the
vegetationandthe amountof metalsfound in the
biosolids. Table 2 summarizesthe application
frequency,timing, and ratesfor various types,of
sites.

Anotherfactorto beconsideredin designingaland
applicationprogramis the timing of applications.
Long periods of saturatedor frozen ground limit
opportunitiesfor application. This is an important
considerationin programsusingagriculturallands;
applicationsmustbe performedattimesconvenient

Typical BiosolidsApplication Rate Scenario

The recommendedminimumamountof nitrogen
needed by a typicalcorncropto begrown in New
Jersey is 120 pounds per acre per year.
Biosolidscontaining3 percentnitrogencould be
appliedat up to 5.4 dry tons peracreif used to
supply all the nitrogenneededby the crop (i.e.,
no other nitrogen fertilizers used.) A city
producing10 dry tonsof biosolids perdaywould
requireaccessto almost700acresof corn. If the
biosolids containedonly 1.5 percentnitrogen,
twice as many tons could be appliedper acre,
requiring only half asmanyacresto land apply
thesameamountof biosolidsgenerated.



TABLE 2 TYPICAL BIOSOLIDS APPLICATION SCENARIOS

Type of SiteNegetation Schedule Application Frequency Application Rate

Agricultural land

Corn April, May, after harvest Annually 5 to 10 dry tons per acre

Small grains March-June, August, fall Upto 3 times per year 2to 5 dry tons per acre

Soybeans April-June, fall Annually 5 to 20 dry tons per acre

Hay Aftereach cutting Up to 3times per year 2 to 5 dry tons per acre

Forest land Year round Once every 2 -5 years 5 to 100 dry tons per acre

Range land Year round Once every 1 -2 years 2 to 60 dry tons per acre

Reclamation sites Year round Once 60 to 100 dry tons per acre

Source: U.S. EPA, 1994.

to the farmer and must not interfere with the
planting of crops. Most application of biosolids to
agricultural land occurs in the early spring or late
fall. As a result, storage or an alternate biosolids
management option must be available to handle
biosolids when application is not possible. Forest
lands and reclamation sites allow more leeway in
the timing of applications. In some areas of the
United States, application can proceed year round.

Application is mostbeneficial on agricultural land
in latefall or earlyspringbeforethecropis planted.
Timing is less critical in forest applicationswhen
nutrients can be incorporated into the soil
throughoutthegrowingperiod. Winterapplication
is lessdesirablein manylocales. Rangelandsand
pasturelandsalsoaremoreadaptableto applications
duringvariousseasons.Applicationscan bemade
as longas groundis not saturatedor snowcovered
andwheneverlivestockcan be grazedon alternate
landsfor at least30 daysafterthe application.The
timing of single applications in land reclamation
programsis less critical and may be dictated by
factorssuchas regulatorycomplianceschedules.

PERFORMANCE

In 1995, approximately 54 percent of wastewater
treatment plants managed biosolids through land
application,an increaseof almost20 percentfrom
informationreportedin 1993 (WEF, 1997 andU.S.
EPA, 1993.) The vast majority of these land

application programs use agricultural land, with
minor amounts applied to forest lands, rangelands,
or land in need of reclamation.

The use of land application increased steadily in the
I 980s for several reasons,including decreasing
availability and increasing costs associated with
landfill disposal. Research also helped refine
procedures for proper land application.Meanwhile,
implementation of the Nationwide Pretreatment
Program resulted in significant improvementsin
biosolids quality. The 1993 adoption of the Part
503 Rule created a structure for consistent
application proceduresacross the nation. The
regulationswere developedwith input from the
U.S.DepartmentofAgriculture,theU.S.Foodand
Drug Administration, biosolids generators,
environmentalgroups,the public, stateregulators,
and academic researchers. Conservative
assumptionswere used to create regulationsto
“protect publichealthandtheenvironmentfrom all
reasonablyanticipatedadverseeffects”(U.S. EPA,
1993).

Landapplicationis areliablebiosolidsmanagement
optionas longasthe systemis designedto address
suchissuesas storageor alternatemanagementfor
biosolidsduringperiodswhen applicationcannot
take place due to unfavorable weatheror field
conditions. Public oppositionratherthantechnical
constraints is the most common reason for
discontinuinglandapplicationprograms.



“In fact, inal/the years that properly treated biosolids
have been applied to the land, we have been unable
to find one documented case of il/ness or disease
that resulted.”

Martha Prothro, Former Deputy Assistant
Administrator for Water, U.S. Environmental
Protection Agency.

Source: Water Environment Web, 1998.

OPERATIONAND MAINTENANCE

Land application systems generally use
uncomplicated,reliable equipment. Operations
include pathogen reduction processing, dewatering,
loading of transportvehicles, transfer to application
equipment, and the actual application. Operations
and maintenance considerations associated with
pathogen reduction processing are discussed in
otherfactsheets.Theotheroperationsrequirelabor
skills of heavy equipmentoperators,equipment
maintenancepersonnel,and field techniciansfor
sampling, all normally associated with wastewater
treatmentfacilities.

In addition, the biosolids generator is responsible
for complying with state and local requirementsas
well as federal regulations. The biosolids manager
must be able to calculate agronomic rates and
comply with record keeping and recording
requirements. In fact, the generator and Iai~d
appliermustsign certification statementsverif~’ing
accuracyand compliance. The generatorshould
also allocate time to communicatewith farmers,
landowners, and neighbors about the benefits of
biosolids recycling. Control of odors, along with a
viable monitoring program, is most important for
public acceptance.

COSTS

It is difficult to estimate the cost of land application
of biosolidswithout specificprogramdetails. For
example,thereis someeconomyof scaledue to
largeequipmentpurchases.The samesizemachine
mightbeneededforaprogramthatmanages10 dry
tons of biosolids per day as one managing 50 dry
tonsperday; thecostof thatmachinecan bespread

overthe 10 or 50 dry tons, greatly affecting average
costsper dry ton. One sourceidentified costsfor
landapplicationvarying from $60 to $290 perdry!
ton (O’Dette, 1996.) This rangereflectsthe wide
variety in land application methOdsas well as
varying methodsto preparebiosolids for land
application. For example, costs for programs using
dewatered biosolids include an additional step
whereascosts for programsusingliquid biosolids
do not reflect the cost of dewatering. They do,
however, include generallyhigher transportation
costs.

Despite the wide range of costs for land application
programs, several elements must be considered in
estimating the cost of any biosolids land application
program:

• Purchase of application equipment or
contracting for application services.

Transportation.

• Equipment maintenance and fuel.

• Loading facilities.

Labor.

• Capital, operation and maintenanceof
stabilization facilities.

• Ability to manageandcontrol odors.

• Dewatering(optional).

• Storageor alternate management option for
periods when application is not possible due
to weather or climate.

• Regulatory compliance, such as permit
applications,site monitoring, andbiosolids
analyses.

• Public educationand outreach efforts.

Land mustalso be secured. Some municipalities
have purchased farms for land application; others
apply biosolids to privately held land.

Some operating costs can be offset through the sale
of the biosolids material. Since the biosolids



reducethe needfor fertilizers andpH adjustment, 3.
farmerssometimespayto havebiosolidsappliedto
their lands.
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Anaerobic digesters are normally operated at either rnesophitic temperatures ~3O-’W’C)or moderately thernesphulic temperatures i5O-6tt), allowing optimal growls of the

bacteria involvedii, the breakdown ofthe organic matter. The main advantages .lriddisadvantages of operating at each temperature range are describedbelow.

Mesophilic Digestion Systems

Mesopthtic bacteria have an optimal temperature (or growth between30.4C1’Cend consequently nsesophibc digestern are usuallyoperated at teirperab~res .,round 35~C.It

IS essential for efficient operation to control temperature since reaction rates dmpoff contiderably as temperature falls below 15 C and there is also a sharp drop offin

activity at temperatures above4~C,as mesophilic bacteria become inhibited by the heat.

Masophilic digestion ~,stemaare generally more stable than thermophitic synterrti due to the fact that a wider diversity ~(bacteria grow at meesphutic temperatures and

these bacteria are generally more robust and adupt~ble to changing environmental conditions,

Case Stu~esof operational mesophitic digestion svsterre can be seen below:

Therrmphittc bacteria have an optimal temperature range of 50’óQC. Thermophulic digesters are usually operated as close as posaibte to 55 ‘C. Therimphilic digestion

offers the advantages of (ester reaction rates compared to mesophitic digestion, leading to shorter retention limes. Thermopluiluc digestion also provides better pathogen

IduI chic to the higher temperatures. atthouejs this Is tees imp~rtanti1 the waste stream in pasteur~sedas part of the treatment process.

Therruesphitic systems are usually more espensive to operate as they req.lire additional energy to maintain the higher operating temperatures. Another di’awback of

thermophiUc systems us the greater sensitivity to operational arid environmental conditions e.g. greater temperature ccntrol. For feedstocks rich in nub-ogan where

antmonlum/amrmma can result in Inhibition of the digestion process. therimphilic operation in less recommended,

Therimphilic systems can be of benefit where hl~isolid content feeditcuck with optimal C: 14 radon are available.

THE WALES
CENTRE OF EXCEUENCE
FOR ANAEROBIC DIGESTION

Searth

Home Services Teo’snologles Ceec Studies Policy & Legislation Ar) Suppliers Unks Ccsnisict Virtual Tour

MESOPHILIC AND ThERMOPHILIC SYSTEMS

Vaeter~Cia. Study

Kahlenberg Case Study

Grelmel Case Study

Ho1sworthy Case Study

ThermophiUc DigestionSystems

http://www.walesadcentre.org.uk/Technologies/MesophilicandThermophilicSystems.aspx 10111/2012
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Case studies of operational therimphilic digestion systems can be seen below:

Zurth Otetfln~nCase Study

POhISCh. Held. Case Study

ItatrupCase Study

Whichever thermal re?rne is used it is of great importance to keep the temperawre as constant as possible as even small fluctuations in temperature can affect operating
performance and the rate of biogas prodijction. A sudden temperature drop can result in the Inhibition ol the methane producing bacteria (methanogensl. Consequently.

temperature contmt for the anaerobic digestion process is considered as one of the main design parameters.

Heat req.airemen~to either the inflowing feed or to the digestion vessel are usually fulittled on-site from the concession of biogas 10 heat directly or via the recovered

heat in a ClIP unit, Cigeslion vessels shouldalso be insulated since ambient temperature changes cars also affect digestion performance.

0G44(O) 1443654 391 I enquuriesEiwalesadcentre,org.ak Privacy I Terms I Xl-iThtI. I (S5

5Iviii, ,v.l~ ivir’.v-l ii.

http:1/www.walesadoentre.org.uk/Technologies/MesophiicandTheimophilicSystems.aspx 10/11/2012



Attachment 1-D

The LACSD Experiencewith Thermophulic Digestion: Start-up and
Operation of .a Full-ScaJeReactorfrom Mesophillic Conditions

Pafrick Griffitb1.,.M~frcosAlvar&1~~ySanitafion])istricts of LOS AngelesCounty

19~SWorkinnMill Rd.
Whittier,, CA 906012conntySanitationDistricts ofLos Angeles.County

24501 S. ‘FigueroaSt.
Carson,CA 90745

ABSTRACT: Researth013 achievingClassA materialtl~oughtl3etlnophuicdigestinnat 55 °C
(131 ~F)in a continuouslyièd~singlereactQrcontigurationwasperformedatth~DjstrietswJoint
WaterPollution ControlP1~nt(JWPC~P)hi Cargon. Bench-scaj~(&.0 1) work abowed‘that
sufficientthermophiliesfor seeding purposes exist in meso,philic culturesat 35 °C~96°F,). After
stablebeneh-.scale.theimophulieoperationwasdemonstrated,a14,CIODin3 (3.7million gal.)
digesterwasconvertedfromniesophilieoperationtothermophilicoperation. Conversionwas
completein 3 montli~,andhasled to stableoperationandsustainablepathogenkill sufficientto
meetthe ClassA pathOgenstandards.This levelof patkogendesUnotionis possiblebecausethe
Di~tricts~iigesterdesigndiffers~significantlyfrom an idealized,continuousflow stirredtank
reactor(CFSTR). Paraflietersinvestigatedincludepathogendestruction.gasproduction,V~
destruction,volatile acidsproduction,dewatering.steamusage,gas compositionandodors. The
energyrequirementandodorgenerationpotentialmakethis processanunlikely choicefor the
Districtsto pursue.as ameansof obtainingClassA material.

KE1’WORDS~thennophulic,pathogen,digester,fecaleoliforms,ClassA

1N~RODUCTION

Earlyin 1999,, the CountySanitationDistrictsofLosAngelesCounty(Districts)
recognizedthepossibilitythatfuture‘optionsforthedisposalof ClassB biosolidswould be
increasinglylimited. Proposedlegislation,in countiesimportantto the Districtse~biosolids
disposalstrategycall for theprohibitionof ClassB bio.solidsdisposaloñginalingfromsources
outsidethosecounties With thesepossibleiestnctionson thehorizon,theDstiwtsbegan
investigatingoptio)it fpr generatingClassA bi~solids.

One-focusin this- effortwaswith thennophilic~digestion. This investigationbeganwith
someearlybench-~scaleworkwhichdemonstratedthat:asafe,,controlledstart-upwith~mesopbilic
seedwaspossib1e~andthatstable:therinophilicoperationcould bemaintained. Theseefforts
gaveDistricts”manageinenttheconfidenceto starttestingin January2000‘sv.ith a,plant..scale
digester.



LOS ANGELES COUNTY FACILITIES AND BIOSOLIDS GENERATION

Thistestdigesteris locatedatoneof the Distxicts’4argestfacilities,theJointWater
Pollution ControlPlant(JWPCP)in Carson.Thisplantplaysapivotal role in t~aeDistricts~
solidstreatmentanddisposalstrategy. The~ahitationDistrictsoperate11 wastewater treatment
plantstreatingabasin-wideflow of approximately25.2ma/s(576 MGD) for roughly 5.0million
peoplelocatedin thegreatermetropolitanLosAngelesCountyarea. Six ofthe Districts largest
facilitiesareconnectedthrougharegionalnetworkof sewersandtreatmentfacilitiesknownas
theJointOutfall System(JOS)servicingthewastewatertreatmentneedsof roughly4.6million
people. Thepublic servedby thissystemgenerateroughly 21.9m3/s (500 MDO) of wastewater
that is conveyedthoughover1600km (1000miles)of maintrunk sewersto thosesix facilities.

JWPCPFACILITIES, DIGESTION AND SOLIDS HANDLING

rflle solidsgeneratedby thetertiarytreatmentof 7.23m3/s (165 MOD) of wastewaterby

5 upstreamwaterreclamation plants in theJOSareconveyedto theDistricts “largestwastewater
treatment facility, the JWPCPfor final processing.Additionally, theJWPCPitself is responsible
forthetreatmentof 14.7m3/s (335 MOD) of sewage. The majorityofthis flow receives
treatmentatthatfacility~pureoxygensecondaryreactors,while thebalancereceivesadvanced
primarytreatment. Thesetwo effluents arere-combinedbeforefinal dischargeto theocean.
Beginningin December 2002, theJWPCPwill beginoperationas afull secondarytreatment
facility. Thus4the JWPCPis theleadfacility in thetreatmentanddisposalofthesolids
generatedby thetreatmentof roughly 21.9 m3/s (500 MOD) by the JOS.

The JWPCPdigestionsystemtreatsroughly0.18 m3/s (4 MOD) of combinedsludge
flows, resultingin ahydraulicretentiontime (HRT.)for thissystemof about18 t~20 days. The
feedconsistsof 0.15 m3/s (3.5 MOD) of roughly 3.5 % TS, 72% VS primarysludge,and0.020
m3/s ~ MOD) of 5.5%TS, 77%VS ThickenedWasteActivatedSludge(TWAS). All except
the digestersetasideforthermo’philicoperationoperateat 35 °C (96 °F). All theseanaerobic
digestersusesteaminjectionfor heatingandgasre-circulationwith drafttubesfor mixing.
Thereare20feedingeventsperday,makingthefeedingpartiallycontinuous.

Theplantdigestersateroughly 14,000in3 (3.7million gallons)involume. They are38.1
m (125 ft~iin diameterand15.2m (50 It) deepatits lowestpoint. Eachdigesterhasin servicea
93.2kW (125lip) blowerthat is usedfor gasrecirculationandinjectionateachdrafttubemixer.
ThereareS drafttubesperdigester;internalviewsof thesedrafttubemixersareshownin
Figure 1. The right handview revealsthe six gaslanceswherecompresseddigestergasis
releasedto provideth~lifting force, andonecentrally locatedsteamlance. Thesteamlance
exposestherisingsludgecolumnto saturatedstean3at 118 °C (244°F). Eachdrafttubemixer
createsaregionofhighmixing intensitywhereina CSTR-likezoneis developed.Digested
sludgemustpassthroughseveralof thesehighintensitymixing zonesbeforeexitingthe digester.

The locationofthe feedinlet andthe digestedsludgerun-offareatoppositeendsofthe.
digesterandat oppositeelevationsas shownin Figure2. The feedis admittedontop ofthe
liquid, while thedigestereffluentis drawnfrom anopeningin therun-offpipeabout9.1111(30
It) belowtheliquid level, andabout33.5 m (110 It) horizontallyfromthefeedentrancepoint. In



thisarrangement,sludgehasto passthroughseveralzonesof mixingbeforeit canexitthe
digester. This pathwayminimizesshortcircuiting ofthefeedinto thedigestedsludgeeffluent,
andcreatesareactorflow patternthatis ahybridof atrueCFSTRandplugflow. This
distinctionis impoiiantbecausetheoretically,anidealized,singlestage,CFSTRevenif operated
atthennophilictemperaturescannotachievethe necessarypathogenkill ata20 dayIIRT
(Schafer,2000; Krugel, 1998).

Figure 1: DigesterDraft TubeMixer InternalViews
(notto scale~



Thesedigestersproduceroughly227,000m3 (8 million It3) of digestergaseachday.
Hydrogensulfidein thisgasis controlledby the aggressivedosingof iron saltsto the collection
systemandto theprimarysludge. Currently,about2400 gallonsof 32 %by wt. ferrouschloride
solutionareaddedpermillion gallonsof sludgefed. This iron saltadditionprogramis neededto
satisf~’th~requirementsofthe local air qualitymanagementdistrictwhichenforcesa40 ppm
totalsuiflu’ limit for gaseousfuels. However,no ferric saltsareaddedto assistin primary
settlingundernormaloperatingcircumstances,instead,anionicpolymeris added. Roughly85%
ofthis gasvolumeis combustedin gasturbinesthat generate13 MW of electricalpowerthatis
usedon siteor exportedtothelocalpowergrid. Theremaininggasisusedby the boilersfor
steamgeneration,or to powerinternalcombustionenginedrivenpumps.

At thesolidshandlingfacilities,digestedbiosolidsaredewateredto about27%TS by
low-speedscroll centrifuges.Mannic, cationicpolymeris addedatadoseof roughly 10-12lb of
polymerperton of dry caketo assistdewatering.Theroughly 1400wettonsper dayof cake
solidsare temporarilystoredin sludgesilosbefore loadingontotrucksforfinal disposal. This
masscorrespondsto about60 truckloadsadayof Class13 material. About 55%ofthiscakeis
land-applied,36%conipostedoff-site,andremainderis eitherincineratedin acementkiln or
buried inaDistricts operatedlandfill.

Proposedlegislationin threecountiesimportantto theDistricts”biosolidsdisposalplan
targetsthe landapplicationof ClassB biosolids. Thereareevenattemptsby somecountiesto
restrictthe applicationof ClassA biosolidsgeneratedfrom sourcesoutsideofthosecounties.
Sincetheoptionsfor ClassB disposalseemto be disappearingmuchfasterthanthosefor Class
A, theaddedexpensenecessaryfor unit-processesthatcanachieveClassA statusis more
justifiable. Ofthoseoptionsthatcouldbe appliedattheJWPCP,thermophilicdigestionis the
oneon-siteoptionthatwouldrequirethe leastamountof newconstructionandthelowestcapital
costto implement.

LABORATORY PROCEDURES

The digestedsludgeswereanalyzedfor Total Solids(EPA 160.3),Volatile Solids(EPA
160.4),pH (StandardMethods4500-H+),alkalinity (StandardMethods2320B),volatile acids
(StandardMethods1.60.4),.andammonia-nitrogen(StandardMethods4500-NH3B andE).
\Iolatile solidsdestructionwas calculatedusingthe vanKieeckformula. For thisproject,agas
chromatographymethodfor fractioninganddeterminingthe individual volatile acidsin a
digestedsludgematrixwas refined. In thismethod,th.especiatedvolatile acidsampleswere
preparedfor gaschromatographyby acidification,centrifugation,andfiltration of thesamples.
Thesepreparedsampleswerethenanalyzedfor theindividualacidsby GC (gas
chromatography)/ FID (flame ionizationdetection)by StandardMethodsdraftmethod5560D.
Bi-weeklyvolatile acidsanalysisof digestedsludgesfrom thermophilicandmesophilic
digesters,andofspikedsamplesby theGCmethodandmethod160.4showveryclose
agreement(within 10%relativeerror).

Volatile organiccompoundsin digestergasweredeterminedby GC/MS(mass
spectroscopy)usingamethodbasedon USEPAMethodTO-15. Total hydrocarbonsin digester
gassamplesweredetertuinedby OC/FID usingamethodba~edon USEPAMethodTO-l2.



Permanentgases(fixed gases)in digestergassamplesweredeterminedusingGCITCD (thermal
conductivity detection). Sulfurgasesin digestergas weredeterminedusingGe/SCD (sulfur
chemilUmines~eneedetection)by SCAQMD Method307.91. Hydrogensulfideanalysiswas
includedin theGC sulfurgasworkperformedweeldy,andwasdetermineddaily by color.imetric
tube. Sioxaneswereanalyzedby aGC-MSmethoddevelopedin the JWPCPlaboratory,
utilizing samplecollectionas in MethodTO-iS,andheatedloop injection into anon-polarDBI
capillarycolumnfollowed bymassspectroscopy.

Fecalcoliformn levelsweredeterminedby 18~edition StandardMethods9221,E. The
densityof Salmonellasp.was determinedby theMSRV (modifiedsemi-solidRappaport-
Vasilliadis) metbod (EPA draftMethod 1682). The helmith ovadetectionandviability were
determinedthroughthemethodoutlinedin AppendixI of EPA/625/R-92/013(WhiteHouse
document).Enteric Virusesweredeternainedusingmodificationsof EPAmethodsfoundin~]i~
Manualof Methodsfor Virology. chapters7 and 10.

BENCH-SCALEEFFORTS

TheResearchdepartmentattheJWPCPhasoperatedbench-scaledigestersin various
configurationssincetheearly 1980!s. At thetimethis investigationbegan,these8.0 1, bench-
scale,batch-feddigesterswereoperatingatthesamemesophilictemperaturesandthe sameHRT
astheplantdigesters.The importance~ftliefr operationfor this studywas in the verificationof
aschemeto convertthesemesophilicdigestersto stablethermophilicoperation.

Thefirst attemptto convertthesebench-scalemesophiicdigestersto thenuophilic
temperaturesutilized aslowrampingofthetemperature(Garber,1975). Thefeedratewas kept
constantwhile thetemperaturewas elevated0.5°C (1 °F) perweek. When thetemperature
reached39.4 °C (103 °F), time gasproductionplummetedandthevolatile acidsquicidy startedto
rise. Furthertemperatureincreasesdid not resultin aresumptionof gasproductionto levels
consistentwith normaldigestion,andthevolatile acidsalkalinity ratio approached0.5. After 4
monthsof operationundertheseconditionsthiseffort was abandoned.

OnJune15th, 1999,ashocktemperatureincreaseifiethod wasusedto developa
thennophilicculturefrom mesophilicseed(Aitken andMullennix, 1992). In thismethod,oneof
thebench-scaledigesterswasfilled nearlyto thetop with mesophiliclydigestedsludge. Once
filled, this digesterwasthenimmediatelyplacedin awaterbathpresetto athermnophilic
operatingtemperatureof 55 °C (131 °F~).Initially, no sludgewas fed to this digester. Small
aliquotsofdigestedsludgewereremovedonceper dayfor volatileacids,pH andalkalinity
analysis. Theseparameterswere trackedto determineif anytrenddeveloped.Withinnine days,
thevolatile acidsreachedapeakof 1460mg/i as aceticeventhoughthedigesterhadn~tbeen
fed. Whenthe volatile acidslevel droppedto below200mg/i, feedingwasinitiatedataratenear
a600dayHRT. This initial feedrateWas chosenbecauseit wastheresultoffeedingthe
smallestamountof sludgethatcould bereliablymeasured.The feedvolume was doubledevery
10 daysto reflect theanticipatedgrowthofthethermophilles(Ghosh,199.9)andto includea
safetyfactoragainsttheprocessturningsour. Thegoal in this effortwasto developaguaranteed
methodof start-upapphcableto the plantdigesters,notto definethequickestmeansof startinga



thermophilieculture. TheDistrictsMphilosophywas thatit wasbetterto developacultureslowly
with greatcertaintyin its stabilitythanto attemptafastbutpotentiallyunstablestartup.Suchan
unstablestart-Upwouldproduc~3.8million gallonsof highly odoroussludgecreatinganuisance
in thecommunity. Within two months,thebench-scaledigesterwassteadilyoperatingat
th’ermophilicten~peratureswith the sametelativefeedrateasth~plant digesters.

PLANT-SCALE THERMOPHILIC CONVERSION

After stableandsuccessfulbench-scalethermopimiicoperationwas demonstrated,plans
weremadefortheconversionof one, 14,000mtm (3.7million gallon)mesophilicdigesterto
therinophilicconditions. Theprocedureusedforthisconversionwasthe sameasthat usedfor
thebench-scaledigesters.Eighthoursafterterminatingfeedto oneofthemesophiicdigesters,.
all the steamvalvesto that digesterwereopenedcompletely,raisingthetemperatureasquickly
as possible. Thetemperaturewas allowedto increaseuntil the targettemperatureof 55 °C (131
°F) wasreachedroughly4dayslater. The volatile acidsandgasproductionweremonitoredto
determinethetiming andamountof feedto addas in thecaseofthe bench-scaledigesters.
Within two weeksof achievingthermophilictemperatures,the volatile acidspeakedat 1200mg/i
as shownin Figure3 eventhoughno feedwas beingsentto thedigester.Whenthevolatile acids
droppedtojustabove300mg/I 12 dayslater, 18.9 m3 (5000gal.)of rawprimarysludgewasfed
to the digester.This amountwas chosenbecauseit is thesmallestvolumethat canbereliably
measuredby theplant instrumentation.Thefeedincreaseratewasagainchosento matchthe



anticipatedgrowthrateof thethemmophilicmethanogenswith aconservativesafetyfactorbuilt
in. After abouttwo monthsof feedincreases,thefeedrateto thethennophiiedigestermatched
thatofthe.otherplant digestersandsuccessfulthermophulicoperationwasachieved.

THERMOPHILIC LONG TEEM OPERATION

During the operationofthisprocess,therewereeventsthatcouldhaveput the digester
operationat risk. Ononeoccasion,the steamvalvewas accidentallyclosedforseveraldays
droppingthetemperaturefrom 55 °C (131 °F) to 52.2°C (126 °F) in three.days. Shortly
thereafter,onepfthe feedvalvesstuckopensendinguncontrollecjamountsof sludgeinto the
digester. In spiteof theseevents,pathogenkill wasmaintained,,andtheprocessquickly
recovered,demonstratingtheunanticipatedresilientnatureof thisprocess.

The only indicationofpotentialinstability wasa briefrisein thevolatile acidscontent
shownin Figure4, andadistribution shift of volatile acidstowardspropionicandhighershown
in Figure5. Thehighermol. wt. volatile acidsgeneratedin theseeventshavemorepotentialto
causeodorproblemsthanthe volatile acidsnormallyproduced(Ghos’h,1999). Operationunder
moretypical conditionsshowa differentdistributionof volatile acidswith aceticbeingmost
common,and a higher volatile acidscontentoverall,



Figure6 displaysthe gasproductionfor the 90 dayperiodfrom lvlarch throughMay
2001. For the most part, thegasproduction from both themesophilicandtherniophiicunitsare
in step with each other. The fluctuations shownrepresent weeklyvariationsin thevolatile solids
loadingto thedigesters.Theseresultsareon adry basisandcorrectedto standardconditions.
The slightly lowergasproductionfromthethermophiicdigesteris consistentwith thevolatile
solidsdestructionresultswhich areroughly 50%for themesophilicand48%forthe
therniophilic. ThegasproducedperpoundVS destroyedis similar to that obtainedin
mesophilicdigestion. Thesegasproduction.VS destructionandstabilityresultsarecontraryto
whatwas em~pectedbeforethisinvestigationbegan(BuhrandAndrews,1977).



Figure7 showsthefecal coliformdensitiesfor thedifferentsludgesbeingtestedfor the
mostrecent90 dayperiod. Thehighvaluein thattime frameis 770 MPN / g. In spiteofthefact
thatthisprocessoccursin oneCFSTR,theClassA fecalcoliformstandardis met. This is
possiblebecausethe sludgemustpassthroughseveralmixing zonesandcomeinto directcontact

with steaminsidethe drafttubemixersbeforeexitingthe digester.
Table 1 showstheresultsfor someotherpathogensof interest. This processis effectiv~

in achievingpathogendestructionfor Sa’monellasp.,viableAscarisOvaandentericviruses.
All theEPA 503 pathogenstandardsfor ClassA materialaremet eventhoughthethermophilic
digestionprocessis not operatedin batchmode. Note alsothatthe resultfor the viableAscaris
Ovafor theraw sludgeis alreadycloseto the EPA 503 limit.

Thesedataleaveopenthepossibility thatthermophilicdigestionasper1~ormedatthe
JWPCPcouldmeettheClassA criteria eitherunderAlternative4 (SewageSludgeTreatedin
UnknownProcess),or Alternative6 (UseofaProcessEquivalentto PFRP). Onedifficulty is
thatthe inlet levelsof AscarisOvaaretoo low to demonstrateconsistentova inactivation. It is
unrealisticto spikea14,000in3 plantscale4igesterwith e~ougbovato determineClassA
equivalency. Sophisticatedtracettestsareneededto demonstratethetrueflow patterninsidethe
JWPCPdigesters,.to determinethefractionof sludgethatpassesthrough hedrafttubemixers
andthe actualtimesludgespendsin the drafttubewhile it is in direct contactwith saturated
steamat 118 °C (244GF).



Table I Results for Other PathogensofInterest

Pathogen Units Thennophilic
DigesterEffluent

MesophilicDigester
Effluent

Undigested
Primaryam!

TWAS

EPA 503
ClassA

Standard

~almonel1a MPN/g <0.08 102 1100 <0.75

Total
Ascaris ovalg <0.2

No
Data

0.34

0.27 <0.25
Viable
Ascaris ova/g <0.04

Enteric
Viruses pfDlg <0.21 <0.6 33 <0.25

Table2 summarizesoperationalresultsobtainedin the comparisonofthermophilicand
inesophilicdigestionattheJWPCP. ThepH increasecausedby the enhancedprotein
decompositionseenin thermophilicdigestionisnot trivial~it will haverealeffectson the
dewateringofthe sludgebecausethepolymerusedattheJWPCPhasanoptimumpH rangethat
correspondsbetterwith mesophilicsludgethanthermophilicsludge. At the pHrangetypical of
thennophilic‘sludge,bothjartestsanddewaterin.gtestsshowthatroughly 25%morepolymer
was neededto get thesamelevelof cakedrynessasfrom the dewateringof niesophilicdigested
sludge. Therewas little differencebetweenthepercentsolidscaptureoftheseoptions.

Table 3 summarizesthe gasanalysisobtainedduringthistesting. The gasfrom the
thermophilicdigesterhasmorecontaminantsin generalthanmesophilicdigestergas. Since.85%
of the digestergasis combustedin gasturbinesthatrequireextensivegaspre-treatment,the
presenceof additionalgascontaminantswill necessitatea re-designofthat systemif thisplant is
to convertto thermophilicoperation. Oneinterestingphenomenadisplayedin thethermophilic
digesteris theapparentinhibition of reductivedehalogenation.In ananaerobic,inesophilic
environment,tetrachioroethyleneis brokendownin aseriesofreactionsthatultimatelyproduce
vinyl chloride (Vogel, T. M., andP.L. McCarty.,1985). Thisprocessappearsto beinhibitedat
thestepthat‘convertstrichloroethyleneto cis-,l,2-dicholroethylenein. thethermophilic
environmentasevidencedby thebuild-up oftrichloroethylene.

Odorwork performedduringthedewateringtestsshowthatthermophilicsampleswere
on average30%higherin odorstrengththaninesopliilicsamples.Additionally, thepersonal
experienceof theOperationsstaffandDistrictsManagementthatwitnessedthe’testindicates
thatthehedonictoneis muchless acceptable.Onepossibleexplanationfor thisfact is reflected
in Figure4 which showsthevolatile aciddistributionforthe sludgestested. Thehigher
molecularwt. acidsfound in.thermophiliceffluentshave,greaterpotentialto generate
objectionabLeodors.thanaceticacidon its own.(Ghosh,1999). Additionally, thethermophiic
efflu~ntscontainslightlyhigheramountsof ammoniawhich canalsocontributesignificantly to
odor.



Table 2: Operational Comparison betweenThermophilicandMesophilicAnaerobicDigestion

Theimophilic Mesophilic
30 Day 30Day

Lab ~ Operational Parameter Units Average Average

Vol. Acids asAcetic by Distillation Method mg/I 140 13
~.JkalinityasCaCO3 mg/i 3488 3471
~.inmoftiaNitrogen . mg/I 1002 879
pH 7.63 ‘ 7.26
)igestedSludgeTotal Solids % 2.55 2.68
)igestedSludgeVolatil,e Solids % 60.9 60.5
~LethaneContent, Dry Basis % 62.5 63.1
CarbonDioxide Content, Dry Basis % 37.5 36.9
~[oisthreContent % 10.0 4.25
lydrogen Sulfide ppm v/v 25.0 16.8
~asProduced,Wet, Non-Standard m~/ day 13.7 13.8
~tethaneProduced,Dry BasisUsing% ~11430d Average m~I day 7.73 8.34
E~.awSludgeTotal Solids30 d Average % 3.74 3.74
E~awSludgeVolatile Solids30 d Average % 74.6 74.6
FWAS Total Solids30 d Average % 4.94 4.94
~WASVolatile Solids30 d Average % 77.7 77-7
Flew Weighted AverageFeed % TS % 3.97 .97
~iowWeighted AverageFeed%VS % 75.2 75.2
Tolatjle SolidsDestruction % 46.3 47.2
)ry-Basis CH4Produced per # VSDestroyed m’~I kg-VS 0.73 0.76

Steam Usage kg/ti x 10~ 52.6 19.2
ren~perature °C 55.3 35.7
~awSludgeFeed m3/day 611.2 625.8
~WASFeed &/day 160.3 162.5
lydraulic Retention Time Days 18.2 20.2



Table3: Analysisof Tliermophilicand Mesopliffic DigesterGases

Thermophilic Mesophilic
Corn pound Units Average Average

lydrogen Sulfide ppm v/v 25.0 16.8
Methyl Mercaptan ppmv/v 0.77 0.26
~thylMereaptan ppm v/v 0.83 0.27
arbonyl Sulfide ppm v/v 0.25 0.25
arbonDisuliude ppm v/v 0.30 0.26

)imethyl Sulfide ppm v/v 0.28 0.25
)imethyldisulfide ppm v/v 0.25 0.25

NonmethaneOrganics TO-12 ppm asC 3770 1728
Metbylene Chloride ppb v/v 52 46
Chloroform ppb v/v 9.4 9.5
1,1,1-Trichioroethane ppb v/v 5.5 5.7
Carbon Tetrachioride ppb v/v 5.0 4,8
1,1—Dichioroethene ppb v/v 6.8 6.8
frichloroetbylene ppb v/v 191 32
fetrachioroethylene ppb v/v 287 33
lilorobenzene ppb v/v 23 693

Tinyl Chloride ppb v/v 6.7 119
O-Dichlorobenzene ppb v/v 456 257
M-Dichlorobenzene ppb vfv 97 100
‘-Diehlorobenzene ppb v/v 455 253

1,1-Dichloroethane ppb v/v 6.3 6.9
1,2-Dichloroethane ppbv/v 87 84
Eleuzene ppbv/v 622 520
rolueiie ppbv/v 3053 2274
lthyI Benzene ppb v/v 817 626
)-Xylene ppb v/v 1603 1127
V1&P-Xylene ppb v/v 4121 2968
vlethyl-Tert-Butyl-Ether ppb v/v 1241 836
~.cetonitri]e ppb v/v ‘ 146 130
~‘reon11 (CCI3F) ppbv/v 4.8 4.6

1,2-Dthroinoethane ppb v/v 6.2 5.8
1,3-Butadiene ppb v/v 13 12
Cis-1,2-Dichloroethyleije ppb v/v 20 231
BenzylChloride ppbv/v 234 230
Dct’ach3cyclotetrasiloxane ppm v/v 4.8 3.0
)ecach3cyclopentasiloxane ppm v/v 6.0 1.5



CONCLUSIONS

Althoughthe Districts havedonealot of wOrkon theimophilicdigestion,it is not’ a given
thatthisis theroutewill leadthe Districts to ClassA biosolids. Anotherpossibility is to expand
the Districts~ff-sitecoinpostingactivities. Off-site compostinghasthe advantagesof requiring
lesscapital investment,lower energyrequirements,anddiminishedchanceof creatingan odor
nuisance.

OdorissuesareparamounttotheDistricts becausethis facility is locatedin adensely
populatedareain the Los Angelesair basin;over 14,000peopleliv~within a 1/4mile radiusof
theJWPCP~boundaries.The communitysurroundingthisfacility includessomeschoolzones
andothersensitivereceptors.The Districts’havemadetremendousstridesin their effortsto
mitigateodorsfrom the JWPCPsuchas movingoff-sitethe extensivewindrow composting
operation,replacingold coversforprimarytreatmentprocessandenhancedodorcontrolstations
employingcausticscrubbersandactivatedcarbon. Nevertheless~peoplein this community
believethattheJ’WPCPcanbeasourceof significantodors. Becauseofthisheightened
sensitivity,communityactivistshavedevelopedcapablemethodsoforganizingoppositionto
thoseplantoperationsthat theyfeelhavethecapabilityto generatestrongodors. Justas
importantly,thereareodornuisancelaws thatare enforcedby theSCAQMD whichtheDistricts
have to obey to maintainoperatingpermits. If thermophiicdigestion was operated full scaleat
theIWPCP,it is likely that onlythe mostaggressiveodorcontrol systemcouldcontainandtreat
theodors,leavingopenthepossibilitythataseriousnuisanceproblemcoulddevelop. Finally,
an odorousproductwill havedifficulty fmding public acceptanceandhenceamarketevenif it is
ClassA material. Ultimately, theDistrictsvoncemfor theodorpotentialofthisprocessis’ one
reasonwhy it isunlikely thatthermophilicdigestionwill be pursuedas a meansof obtaining
ClassA status.

One advantagethat thermophilicdigestionhasoverotheralternativesfor generating
ClassA biosolidsis thatthis optionwould requirethe leastamountof newconstructionforthe
JWPCPcomparedto pasteurization.Nevertheless,aroughestimateof the costfor the
conversionofthe plantdigestionsystemto thennophilicoperationis about$30 million, not
includingupgradedodorcontrol forthe JWPCPsolidshandling facilities, The additional natural
gasneedCdfor digesterheatingis over $2.8million per year. Thesecapitalandenergycosts are
far in excessof thatneededforoff-site compostingevenif thesludgecakehasto betruckedover
100milesto reachthe compostingsite.
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Attachment 1-E

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 HawthorneStreet
SanFrancisco,CA 94105

June11, 2012 rn Reply ReferTo: WTR-7

RossTanimoto,DeputyDirector
Departmentof EnvironmentalServices
CityandCountyof Honolulu
1000UluohiaStreet,Suite308
Kapolei,Hawaii 96707

Re: April 18,2012 Clean Water Act Inspection

Dear Mr. Tanimoto:

Enclosedis the June
5

th report for ourApril 18, 2012 inspectionof the sludgehandling
processesof the SandIslandWastewaterTreatmentPlant. Pleasesubmitashortresponseto the
findings in Sections1 and2, to EPA,andtheHawaii Departmentof Health,by August30, 2012.
Themain findingsaresummarizedbelow:

i A singledigesteroperatesat capacity or attimesslightly overcapacity,asmeasuredby
acomparisonof solidsretentiontimes(SRT) againststandarddesigncriteria. Because
the 2010 ConsentDecreeinterimlimits arestatisticallyequivalentto theeffluent dis-
chargequality in 2009-2010,anyincreasesin treatmentplant loadingssincethenwould
necessitateincreasedsolidsremovals,which if directedinto thedigesterfor wastestabili-
zationwouldreducethe SRT andinterferewith thereuseanddisposalof sludge.

2 There is no redundant wastestabilizationcapacity. Any digesterfailure or scheduled
maintenanceof the digesterlastinglongerthantheretentiontime in the sludgeholding
tanks(-‘- two weeks)would impairtheability to operatethe SandIslandWWTP.

We appreciateyour helpfulnessextendedto us duringthisinspection. We areavailable
to the Stateof HawaiiDepartmentof Health,andto youto assistin anyway. Pleasedo not
hesitateto call GregV. Arthur of my staffat (415) 972-3504or e-mailatarthur.greg(~~epa.gov.

Sincerely,

Ori9ina(signeI6y:

Ken Greenberg,Chief
CWA ComplianceOffice

Enclosure

cc: Mike Tsuji, HDOH



U.S. ENVIRONMENTAL PROTECTION AGENCY

REGION 9

CLEAN WATER ACT COMPLIANCE OFFICE
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NPDES Permittee: City and County of Honolulu
(NPDES Permit No. H10020117)

Sand Island Wastewater Treatment Plant
Solids Handling Facilities
91-480 Malakole Street, Honolulu, Hawaii 96707

Receiving Water:

Date of Inspection:

Inspection Participants:

Pacific Ocean

AprIl 18, 2012

Greg V. Arthur, Region 9, CWA Compliance Office, (415) 972-3504

Hawaii DOH:

City & County of Honolulu:

Mike Tsujl, Supervisor, Enforcement Section, (808) 586-4309

Earl Ng, Assistant Chief, Treatment Disposal Dlv, (808)368-3468
Ross Tanimoto, Dep Director, Dept Envr Services,(808) 682-2282
Herman Tombee, Sand Island Shift Supervisor, (808) 768-4434

Clyde Harris, Plant Manager, (727) 546-2875
Jon Waitjen, Operations Manager, (808) 847-0800
Additional Info — On 6/1/12 from Layne Baroldi by e-mail

Report Prepared By: GregV. Arthur, Environmental Engineer
June 5, 2012

Facility:

US EPA:

Synagro:
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1.0 Scope and Purpose

On April 18, 2012, EPA and the State of Hawaii, Department of Health (HDOH)
conducted a compliance evaluation inspection of the solids handing facilities of the City
and County of Honolulu’s (CCH) Sand Island Wastewater Treatment Plant, located in
Honolulu, Oahu, Hawaii (Sand Island WWTP). The purpose was to ensure compliance
with the NPDES permit and applicable Federal regulations covering the operation of the
wastewater treatment plant solids handling facilities. In particular, it was to ensure:

• Compliance with the Standard NPDES permit Conditions, regarding the proper
operation and maintenance of the solids handling facilities.

The Sand Island WWTP is a major NPDES permitted discharger of treated domestic
wastewaters to waters of the United States. HDOH last issued NPDES Permit No.
H100200117 to CCH on September 30, 1998 with less-than-secondary limits based on a
301(h) waIver from the Federal secondary standards for organics and solids. In
addition, CCH, EPA and HDOH agreed to a consent decree lodged on August 10, 2010.
The 2010 Consent Decree established performance-based interim limits for organics and
solids that supersede the NPDES permit limits until completion of the final compliance
milestones set in Item 31 of the Consent Decree. The participants of this compliance
evaluation inspection are listed on the title page. Arthur conducted the Inspection.

~ Figure 1 In Section 1.1 on page 3 for a schematic of the layout and configuration of
the Sand Island WWTP solids handling facilities, Photo documentation of this Inspection
follows in Section 1.5 on page 5.

1.1 Facility Description

Ownershio - CCH owns all portions of the Sand Island WWTP including the solids
handling facilities inspected by EPA on this day.

Solids Generation - The Sand Island WWTP generates sludge solely from advanced
chemically-aided primary clarification. The treatment plant does not provide secondary
biological treatment. The primary sludge includes the dosed ferric chloride coagulant
and polymer flocculent necessary to keep the solids removal rates high enough to
maintain compliance with the 2010 Consent Decree interim limits for solids and organics
in the WWTP effluent discharge. For April 2011 through March 2012, CCH determined
that the Sand Island WWTP. primary sludge generation rate averaged 28 dry tons per
day and ranged from 24 to 33 dry tons per day. CCH also determined the solids content
of thickened primary sludge to average 6.4% and range from 5.0% to 7.0%. This
results in the production of 100,000 to 120,000 gallons of thickened primary sludge for
solids handing.

Solids Handling Facilities - The solids handling facilities comprises thickened sludge
equalization in four holding tanks each with a capacity of 108,000 gallons, anaerobic
stabilization in a single 2.35 million gallon egg-shaped digester, stabilized sludge
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equalization in an 800,000 gallon surge holding tank, centrifuge dewatering, solids
pelletizing through drum oven drying and cooling, and pelletizing fume destruction
through an air condenser, bag house, fume scrubber, and thermal-oxidIzer. See Photos
#1, #2, and #3 in Section 1.5 on page 5 of this report.

Figure 1 — Current Configuration and Layout

CCH contracts with Synagro to provide the operation and maintenance of the Sand
Island WWTP solids handling facilities.

Delivery - The operating procedures startwith CCH informing Synagro of how much
thickened primary sludge must be drawn from the Sand Island WWTP for disposal. The
Synagro representatives stated that currently they are required to draw between
100,000 and 120,000 gallons of sludge per day. Synagro directs the thickened primary
sludge to a single egg-shaped digester but can temporarily bypass excess volumes
around the digester to the centrifuge and drum drying oven for stabilization through
sludge drying. The CCH representatives Indicated that in the past year, because of

Primary Sedimentation I
Thickened 10 sludge

Sand Island WWTP (Solids Handing Facilities) - _______________________

wlOO.120 kgalsf day
~pump

~‘ samplepoints

GREEN ~ recommended changes

Sand island
headworks
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reclaim
landfill
cO-gen

pellets

vent

1.2 Facility Operations
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intermittent digester operations over capacity, CCH prepared emergency procedures to
off-haul excess sludge by truck to other CCH wastewater treatment plants.

Digester Operation - Synagro operates the single digester in the mesophiiic temperature
range with the digester temperature kept at a constant 97.9°F to 98.2°. Digester
capacity and the sludge loading rates resulted in solids retention times (SRTs) in April
2011 through March 2012 that averaged 22 days, with the minimum and maximum
SRT5 ranging from 19 to 26 days. According to CCH, the digester produces between
250,000 and 300,000 standard cubic feet of methane per day.

Dewaterinq - Synagro outlets digested sludge from the digester to a surge tank for
metered feed through two dewatering centrifuges followed by a pelietizing drum dryer.
The dryer operates at a sludge inlet temperature of 1,000°F, with a cooling cycle
reducing the pellet outlet temperature to 200°F. The oven heating involves burning
methane generated by the digester with excess methane burned by flare. The surge
tank provides 6.5 to 8.0 days of stabilized sludge holding. Fumes from the pelletizing
drum dryer also are directed through fume scrubbing with the bag house solids returned
to the drum dryer, and air condenser condensate returned along with centrifuge centrate
to the Sand Island WWTP headworks.

Solids Dis~osaI- CCH collects the pelletized digested sludge for off-hauling by truck to
agriculture reuse when the SRT is over 18 days. According to CCH, when the SRT is less
than 18 days, CCH hauls the pelletized digested sludge to a municipal landfill. Also
according to CCH, Hawaiian Electric by agreement can take digested sludge for co-
generation but only when the SRT is over 18 days. See Photo #4 in Section 1,5 on page
5 of this report.

1.3 Facility SIC Code

The CCH Sand Island Wastewater Treatment Plant is assigned the SIC code for sewerage
systems(SIC 4952).

1.4 References

[1] WEF Manual of Practice 8, Design of Municiopl Wastewater Treatment Plants, Volume
3, Chapter 22 Stabilization, pp. 22-20,

4
th Ed. 1998, Water and Environment Federation,

Alexandria, VA, and the American Society of Civil Engineers, Reston, VA.
http://www.wef.org/mop8

[2J ~ WEF Manual of Practice 8, Vol 3, Chapter 22, pp. 22-17 and 22-27.

[3] &~.,WEF Manual of Practice8, Vol 3, Chapter 22, pp. 22-32.

[4] 1J21�L, WEF Manualof Practice8, Vol 3, Chapter 22, pp. 22-12 and Figure 22.2.
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1.5 Photo Documentation

Four of the six photographs taken durIng this InspectIon are depictedbelow and saved
as sandisland-Ol -041 812.jpgthrough sandisland-06-041812.jpg.

Photo #3: Sand Island WWTP Pelletizer Drum Dryer Photo #4: Sand Island WWTPSludge Pellets
Taken By: Greg V. Arthur Taken By: Greg V. Arthur
Date: 04/18/12 Date: 04/18/12

Photo #1: Sand Island WWTP Single Digester Photo #2: Sand Island WWTP Sludge centrifuges
Taken By: Greg V. Arthur Taken By: Greg V. Arthur
Date: 04/18/12 Date: 04/18/12
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2.0 NPDES Permit Limits and Conditions

The Permittee shall at all times properly operate and maintain all facilities and systems
of treatment and control (and related appurtenances) which are installed or used by the
Permlttee to achieve compliance with the conditions of this permit. Proper operation
and maintenance also includes adequate laboratory controls and appropriate quality
assurance procedures. This provision requires the operation of back-up or auxiliar,’
facilities or similar systems which are installed by the Perrnittee only when the operation
is necessary to achieve compliance with the conditions of this permit.

NPDESPermitNo.H10020117
Provision 9, HDOHStandard NPDESPermit Conditions

This compliance review was limited to NPDES permit provisions regarding the proper

operation and maintenance of the solids handling facilities at the Sand Island WWTP.

Summary

Synagro currently operates the single Sand Island WWTP digester at capacity or at times
slightly over capacity, as measured by a comparison of solids retention times (SRT)
against standard design criteria. Because the 2010 Consent Decree interim limits are
statistically equivalent to the discharge quality in 2009-2010, any increases in treatment
plant loadings would necessitate increased solids removals, which if directed to the di-
gester for waste stabilization would reduce the SRT and Interfere with sludge reuse and
disposal. Since the removal of primary solids is necessary to achieve compliance with
the consent decree interim limits, and since removed solids require stabilization for
disposal, operating the digester at SRTs below standard design criteria would not be
considered proper operation and maintenance of the treatment and control used to
achieve compliance.

Requirements

• None.

Recommendations

• CCH should increase digester capacity in order to increase the solids retention time

above the standard design criteria.

• CCH should provide enough redundant digester capacity to ensure the continuous
operation of the solids stabilization facilities at the Sand Island WWTP.
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2.1 PerformanceRequirements

The 2010 Consent Decree established Interim limits for biochemical oxygen demand
(BOD), and total suspended solids (TSS) based on the recent past performance of the
Sand Island WWTP. These Interim limits are listed below, They were derived from an
analysis of daily self-monitoring results from 2009-2010and set at the statistically
calculated g

5
th% events.

I 2010 Consent Decree Intenm Limits

Sand Island WWTP Month-Avg Week-Avg Daily-Max
BOD concentration 119 mg/I 122 mg/I -

mass loading 89414 lbs/day 91594 lbs/day -

removal rate 30% - -

TSS concentration 48 mg/I 50 mg/I -

mass loading 36349 lbs/day 37403 lbs/day -

removal rate 60% - -

As a result, these interim limits constrain the future effluent discharge quality of the
Sand Island WWTP to be statistically equivalent to the reference years of 2009-2010.
These interim limits will remain in effect until completIon in 2035 of the final compliance
milestones for the installation of secondary treatment. In effect, through 2035, consist-
ent compliance with these interim limits will require CCH to remove solids at rates equal
to or greater than the rates in the reference years of 2009-2010.

2.2 Digester Capacity

The capacity, as measured by the SRT, of a high-rate, constant-temperature, mesophilic
digester for primary solids largely depends on the volume over time and solids content
of the primary sludge delivered for waste stabilization [1]. See Section 1.4 on page 4.

From April 2011 through March 2012, the CCII Sand Island WWTP operations to comply
with the 2010 Consent Decree interim limits resulted in generated sludge volumes over
time of 100-120 kgal/day with solids contents around 6.4%. In order to handle these
loadings, Synagro operated the digester at SRTs of 19 to 26 days with an average SRT
of 22 days. The SRT design standard design criteria for high-rate, constant-tempera-
ture, mesophiiic digesters is usually listed as 15 to 20 days for mixed primary and
secondary sludges [2]. But for primary sludges only, the SRT5 are higher, with the SRTs
for 45% of high-rate, constant-temperature, mesophll Ic digesters surveyed nationwide
falling between 21 and 25 days, 11% at 16 to 20 days, and the remaining 44% above
26 days [3].

As a result, Synagro currently operates the single Sand Island WWTP digester at
capacity or at times slightly over capacity since the average SRTs are reported as
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essentially equivalent to the standard design criteria [3), and the low end of the Sand
Island SRT range is below the low end of the standard design criteria.

This means any increase over 2009-2010 treatment plant influent loadings would
necessitate increased solids removals over current levels in order to comply with the
2010 Consent Decree Interim limits. Any Increased solids loadings directed into the
digester for waste stabilization would reduce the SRT. According to CCII, at SRTs below
18 days, digested and pelletized sludge would be disqualified from agricultural reuse and
as co-generation feedstock. At SRTs below 10-12 days, methane fermentation would
not come to completion which results in the washout of un-stabilized solids [4].

2.3 Redundancy

There is only one digester. The equalization tanks before and after the digester can
provide at a maximum around 12 days of emergency retention. The pelletizing drum
dryer also could heat stabilize undigested solids for an unspecified time as a temporary
measure. However, in essence, any digester failure or scheduled maintenance of the
single digester lasting longer than 12 days would result in an Impairment or inability to
operate the Sand Island WWTP.


